e 
of 51 deg. 30 min. vc. Landen. 


exching any Perſon, tho of an A "+ 
and * 'rarned in the „ to draw a true 2 
SUN-DIAL, upon any: given. PLAN, +4 
Sirnated, in in reſpe& of pal Declination | 
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Re, Ko the other of thirty. B. 5 0 4 


— 0 
2 HN — 22 Teacher of — 


| LONDON: 7. $2 I 
et wa aa 7. nokiſon, in $1 eu' | 
Tard R. Mownt , on e-: . 


Che — Ernie, with HR = | „ 


7 b l ww 
3 
* 4 44 =. 4 
; MP 
* 
N »+* 
/ * 


. 


* 
” 
* = 
I 4 
48 
* 
- = 
a: 
- 
| 
% 
N 
* 


A > 


* ” - 7 _ — * 
eee 


r 
BRITA XXX 
NICVM 


— 


£44 Ai 
* — 


TO TRR 


KEA DER. 


2 HIS Treatiſe of Dialling confi erb, as 


before, of Go and Inftru- 
iris 


D by the Canons of Ae Sine pot 
' Tangenes: And there are in it, a bes 

ore, the — of Hour-diſtancet of all decliniag Dials, 
om one deg. of Declination to 60 dep. which I have Cal- 
ulated my ſelf, and I think they are very exatlly done, ſo 
hat you may depend upon them. The Inſtruments by which 
Dialling may be performed are many, but among ſt them ell 
think I have made choice ef the ' Beſt; namely, a» Ruler; 
— with Scales and Lines 1 ene 
pur 
The Firſt Scale, is a Scale of Hou: 6 nol Hour Boided 
the bigneſs of the Scale will permit, being proper for all 
Dials that have no Declination, as the Horizontal, the Di- 
eck South and North, whether Upright or Reclining, ex- 
ept the Stiles 1 be leſs than 10 deg. When that hap- 
pens, there are ot her Scales for that purpoſe ; and this Scale 
ach the Letters (Hours) at the beginning. 
The Second Scale, is a Scale of 90 deg. anſwerable to 
Scale of Hours, and may be divided a. the lengeb of the 

eil give leave: This Scale and the fi, will taget her 
how many deg. and min. of the Equinoctzal under, 


- : 
" de 


To the READER. 


; " 7 The Third Scale, 6s 4. Scale of. Latitude, known by t! 
; Lerters (Lr. ] at the be . 

we Fourth Ek 1 are two Scales F. Hours 

of « diſſe ent iengih, either of them will ſerve to make Eaſt 
WMeſt, "Eq uinoctial, and E ial declining Dials. 

Both theſe Scales together, ſerve to draw all ſuch Diels, 

who eile ig but of ſmall ion, and the Centre of the 

is left out, and are known by the Letters (G. Lol) 

on Fol.) 2 the 1 

ef have two or * Lines of Chirds 1 upon 

your Ru Jo ſonal Redo, endo bee you «comple 


* And bi" 4 if any Perſon be delighled with Recreation 

of this ature, and. hath not much Time to ſpend, they are 
here fitted with an Inſtrument which will diſpatch preſently 
and perform it exactly ; they ee e to looſe them- 


4 


die Plane, by infinite Excurſion (two inconvenienties wheeh 
A —— way of Geomerrical Diallin 15 ſubjeft to) 
' Choy are here acquitted: of both, having to de. but to 
draw the Dial it ſelf, contratied within the limits of . the 
4 1 Van wn Slllin the Marhematicks det them 

et, for there is little required of 
Z. think Canon mare rad, ſe de I, but 
2 TE underſtoed-, nor ſo ready in. uſe , nor ſo 


2 6 Capaci- 
ſhall ſay nothing in Commendation 
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ſelves in 4 VWFilderneſs of Lines, nor out run the limits e 


it will ſpeak for it ſelf, n. 4 
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To the AUTHOR , o#' his Ingenious BOOK; 
- Intituled , The Ar of SHApows 7 Or; 


UnrvERSAL DiALIIxd. 


wi os 

Os 1 Time (ſub Deo) nolens volens Rule 125 
The Univerſe wich uncontrolled Sw af? 

Do both Nature ard Art, Wiſeman and Fool, 
His Law of Limit, all alike Obey ? g 

Do all viſible things on Time depend ; 

In Time Begin, PerteQ, and make their End ? | 


15 


n II. a 

re 

ly Does every Orb of each denomination, _ 
1 "Whether the fixed Orbs or Wanderers, 5 
7 Keep Time's unbroken Law of Limitation: 

) By {ear cos s.Weeks, Months on 
„Doe Time Progr it of no Cellation, 
„ I Till Etexniry flop his Numezation ? 6 iT 
f III. 

& Is Time that's paſt — | 

ſo Impoſhble to be end again *. 
Does time thats preſent — more ift than rl, 
E And ne er one Moment, in one ſtay remain? 


Can nothing ſtop Time s Feet, none hold hisWings, | 
Empires nor * rr Ae not their b 1 


- 
9 - 
To 


— 


Can eee 3 nor Policy ? | 
ther Wiſdom, , Wit og an;”. 
Riches 1 Honour, nor 


Time's fleet Pace, or bis 5 — 
— nor Intereſt, nor Bribery 5 


Say Time's ſwift Paſſage to W 


kk | v. 9 
dess Tine more oil den Beg 0 bug tun; 
Vet ſo, that he doth a'm Seaſon lend 
To ev'ry Purpoſe underneath the Sun 

For ro Begin, PerfeQt, and make its End? 


Does Time rule all things , yet all things Obey }; 
That Wl Fes his Service, while they ap Pa | 
VI. 
If 3 Tido be the Beft Thing we Enjoy 
Of all Sar Bleflings we receive 
And greateſt Wifdom be, Time well employ , 
Which being loſt, we never can retrieve : 


Sure from theſe Premiſes, I may inferr, 
To watch Time's Paſſage, ſhould be our chief carc. 


VII. 


If W, Rd i 1 may (without denial) 
Afffm that the moſt Uſ-ful Art, whi 
The Art of Shadows, or a True made” 


From the Sun's bright Reflection, to each Noe 
Doth ſhew 7 how, (by rag detiaition) 
Tunis Cwitt . ſums up his Addition, 


* Tn: zie VIII. 


Then ſire above al that ere writ the Art, 
Fur Plainnefs, Fatncfs ; Shorrneſs,and Pertettian | 
G00 don chis Univerſil Good impart, 1 
Io all Capacities, by Mis ered A | 
For, both by Intixuments, and 


60. ado ed all, mnkes 505 his denten 5 
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2K 2 JUOWINGg WALL matic CLences, | 
Þ the AUTHOR, viz. 


nz 


| "hiring, 1 Arirbmeyich | A 


eometyp, Dialling, 


Trigonometry, Navigation, \C 
p Agronomy, eaſuring, 5 A 
_ Geography, Dur veping, 
Gauging, f 


Alſo the Uſe of the Globes and Maps, after an eaſ/+ 
It hed. Likewiſe Land Surveyed, and Maps drawn of the, 


And Dun, Dis le made of what kind ſoever, either 

Dire#, Declining, Reclining, Inclining, Convex or Reflex. 4.x 
Alſo, the five regular latonical-\5odies, cut in Ward, © 

nd adorn'd with variety of Sen-Djsls ; being Proper and 

' ral for Gentlemen: Gardens. 

Perſons pk Abroad. By FOAHN n 


t. 


t the Old Marhemetics!-Shop, the Creſi- Daggers in ar 
Fields, are Made and SSid by E. CULPEPER. \ 


A LL forts of Pathemarical-Tnffruments in Silver, \ 
Braſr , Ivery, and e, accurately, Divided, ane 
ſefull for Sea and Land ; with Books of the Uſe of the 
Large Braſs-Horizontal-Digsl: , Univerſal-Dials , for the 
Pocket ; all ſorts of Rales and Compaſſes ; mo 
an Gold and Silver, &c. 
Portable Microſcopes, both double and ſingle, pl Sarge 
mprov'd, the Glaſſes being Ground to the grea 
ion, and every part of them ſo well A a 2 | 
doſes both of Uſe and 1 | in diſcovering all the 
ien Works of Nature in thoſe Minute Obje#s,” which the 
ye Cannot reach, that he may be bold to ſay, M nin 


he * hes the Like both for Goodnels and Variety of, 


Long Teleſcopes, others for the Pocket neatly fitted '* 
vith Silver and Braſs Heads: T rue-ground S. 
les, made of the Clare Glas,, Approyed of b 5 * 


Skillful in Opricks ; with 


ſorts o 17 
or PerſpeBiveGlaſes, Priſms, &, All Sold at 
ble Rates, TIS N 


a OUBSCRIBERS Names 

BS II 

: ART of SHADOWS. 
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Milian Barker » Mathematical HE; 
ment maker. 

Martin Bend all. 

EAmund C 9 2 Mathematical aſtrument 

1 15 Cr 1 


Fel 5 . fla: of C ombridgbire. 
= Philip Fr 22 "ip ; | 
Sami Gri ignior, * 
be. Samuel org or, + Painters. 5 
4 Nathanael Hunton, Pain ter, 
| Thomas How, 
ac Kpight, School-maſter. 

$ s Lea, School- maſter in ba 
K . 
= n Southall, | 
* liam & 
i *, Richard. , , Math 


- 2% % 0 ni 4 


= 1 % 
% „ = 3 


> + - 


— 


Dre 


* 


= , , "» omg Tp 4 4 ” 
+ 
N * 
C4 | 
* . & a Pm a 1 
1 . - % . g r 
* 
= 
* . of 
1 . 5 * 
* 
? 8 = - 
: $ : 
„ 
* % 1 ” " 
* L * 
* 
R . : \ 
' LY * 
* d * v "4 
© © Y . 
- N ; 
" ” 6 + * - 1 hy W - 8 <td — . 
1 Fi * * 
® - 
: - 
"1 #5 : 
1 * 
. A - 
* * 
. a _ ” - 0 — — — — — — — 
l , - ro 
0 * | 
a j 
. - 
= * 
* 
. * . off 
; : | 
” 9 6 
: g 
1 % = 
* 
1 % ” 
0 q «*** — * 
* * * - 
* - 
* . 
= 
x * - ®. * 
— a . ' 
. OY 6 4 
- w - - © _ : 
= * 1 
» 
: : 
, * 
| : 
CY 
* 
* * 
2 * ” 
„ 
F * * 
% 
* 
% 
. 
— 
i * 
2 —S-4%. -- — * - . - 
* 
= 
wo 
a % 
1 0 


12 


| A Neceſſary . 
INTRODUCTION; 
Conjiſting of © 


PrOBLEMS and DeriniziONg.. 


eometri cal and Aftronomical* 


FOR THE 


7 
ore eaſy apprehending, and ready Performing, 
of the ſeveral Matters and Things contain d in 
n oh ei pac wy 


PIP TI OY 


. 3 WO. . * * * 
— 7 


l Fi's * 


pon any Point (as O) taken in the Ricke Lin 
QR, to eret a Perpendicular O8. 


977 your Compaſſes to any ſmall © 
Diſtance z' and ſetting one Foot in 


the given Point O, with the others 
Foot makes Marks on both the tides £ 
„ as at 9, and V. 
2, 8 the Compaſſes to any bie ge; 


than the former, and ſetting one Foot Ke 
th the other deſcribe the Arch hh: Alo with 8 
ar Diltzoes, ſer 7 Foot in V, and 54 . 


47 


22 


1 Arch hh in the Point & 


1 


. Diſtance required. 


= - all be Parallel to the former Line AB 


+. ih 
the other deſcribe the Arch gg, croſſing the former 


3. Draw the Line OS, and it will be Perpendi- 
cular to the given Line QR. 


PRO . II. FI G. II. 


4 Right: Lie given, how to draw another Rię h.. 
Line, which hall he Parallel thereanto at any 


ET the Line given be AB, unto which is 
© 4 Tequired one another Kight-Line CD, 


and 1 * the Diſtance AC. 

n your-Compaſſes to the Diſtance AC, 
then {et one Foot in the Point A, with the other 
_ the Arch C; Again, place one Foot in B, 

with the other deſcribe the Arch D; then 
draw the Line CD fo that ir may only touch the 
two Arches C and D, ſo ſhall the Line CD to 
drawn, be Parallel to AB, 1 at the Diſtanc. 
e 64 


* . : 0 . 
* 
- 


* 


Aft ronomical Defenitions. - 


HE Horizon is that part of the Heavens 

as a quick Eye can diſcern in an open 

Place which divides the Heavens into two equal 

dale The middle Point of the Heavens which is 

dur Heads, is ealled the Zenith; and that 
e Feet tho 8 | 

2, Th 


* 


32 
t 2. The Meridian is a great Circle of the Hea- 
ens, paſſing through the Poles, the Zenirh and 
- Nair, in which the Sun is at Noon, and at 
Twelve a Clock at Night. B 

3. The Equinottial is a great Circle of the 
Heavens, dividing it into the Northern and Sguch- 

ern Hemiſpheres; and takes their Names from the 

a ro Poles, that beiug call'd the Norihern Hemi. 
berr, in which the North-Pole is ſeated, and 
that the Southern in which the Sauth-Pole is fear. 
Unto this Circle when the Sun in his Annual 


5 Motion arriveth, (which is twice a Year) the 
5 Days and Nights ate of an equal length through 


he whole World. At: 3 
This Circle cutteth the Axis of the World at 
Right Angles, and is ſeared in the Heavens every 
ys co dep. diſtant from either of the Pole. 
4. The two Topicks are Smaller Circles of tie 
exvens, deſcribed parallel to the Eguinoctial 
ircle, and at 23 deg; 30 min. diſtance there rom; 
bat being the gteateſt Declination that the Sun 
hath from the Eguinoctial towards either of the 
Poles. Of theſe Circles one is called the Tropick 
Cancer, or Nothern Tropick; the other the 
ropick of Capricorn, or Southern Tropick. Theſe 
wo Circles are the Bounds or Limits of the Sun's 
ourſe, for between them he always moveth, ne- 
er going more Northward or Sbuthward, (that 
declines not nearer to any of the Poles}. than 
23 deg. 30min. Wherefore, when rhe Sun, in his, 
\nnual Motion, ſhall artive to the Irie of 
ancer, which is about the 10th or 11th of Juue 
e maketh rhe longeft Days to all inhabit the 
orthern Hemiſphere. A * when he arriveth P 
| 2 31 


the: Tropick of Capicorn, which is about the 11th 


How to find 4 


Pexpendicular, or not. 


Tr is very neceſſary to have a true Meridian 


the beſt I know for Practice is this 


faſten a ſtrong Iron Pin, about three Inches long, 


at top) giveth its Shadow: upon the Board, mark 
that Place: Then take a wooden Ruler, ſharp al. 
Jo at the end, and lay it ſo, upon the ſharp ener 


may touch the Mark, then carrying it ſtedy 
_ delcribe a Circle. | 
Come again about Three a Clock in the After 
noon, and mack where the Shadow cf the Tow 
of the Iron-Pin is in that Circle again. Fo 
© Draw a Line from ibole two Maiks, whi hs 
will be E2ft and Weſt, and the Perpendicular the 
that Line will be a true Meridian-Liue. 


. 


of December, he maketh the ſhorteſt Days to thoſe 
that inhabit che Northern, and the longeſt to Wil 
thoſe of the Southern Hemiſphere. 55 


0 * 6 


— a 


True Meridian line; ond the Ar. 
muth of the Sun. 


ine, which may be obtained many ways, but 
Get a plain thick Board of a Foot Square, cr 
more, then in the middle, or as near as may be, 


and make it ſo faſt, that it will not ſhake or yi-1d MF” 
in the leaſt : It matters not whether it be exaCtly 


t this Board Ho: izontally,with Earth or Sand 
upon the Ground; about Nine a Clock ſee where 
the Head of this Iron- pin (which muſt te (harp 


of the Iron-Pin, that the ſharp end of the Ruler 


Bu 


. | 
But becauſe the Sun may be under a Cloud, 
then you come at Three a Clock, you may make 
hree or four more Circles, and uſe them as you 
uſed this. . 7 
When you have a True Meridian line, you 
ill eafily find the Sun's Azimuth, or Diſtance 


from the South; for dold but up a Plumb-line, and 
the Angle which the Shadow maketh with the Me- 
ridian Liner is the Azimuth ; or you may lay the 
Edge of your Qcadrunt to the Meridian Line, and 


be Shadow of the Plumb line paſſing through 
he Center, will give you the Azimuth in the 


th 
ple 
(0 


* 
! 
8 


cr Limb, and better than if you Calculated it bßß 
be, the Sun's Altitude. 

Ng, Q 

i=1d ; N e 
A ro make 4 Line of Chords to any Length or. 

1 Radius. | 

and 8 

ner FT rſt make a Right-Line of any Length as CBD, 
1alp and upon the middle, by the firſt Problem, 
nau erect the Perpendicular AB, WE 


Secondly, Open your Compaſſes to the Radius, 
or Lengrh, that you would have your Line of 
hords to be of, which ſuppoſe AB, and with 
* 3 upon B, deſcribe the Semicircle 


Tbirdly, Your Compaſſes being open to the 
ame diſtance you deſcrib'd the Semicircle, ſer one 
Foot in D, and make a mark in the Quadrant DA, 
as at R, then take with Compaſſes the diſtance on 
the Quadrant, from A to R, and ſet from R to 8, 
o the Quadrant will be divided into 30, 60, go 
Bügdeg. then divide DS, and SR, and RA each 
3 B 3 into 


"tr 


50, 60, 70, 80 and go. 4 8 

Laſtiy, Ser your Compaſſes in D, and open 
them to every one of the Nine Parts that thè Qua- 
drant is divided inro by 1c, 20, Ec. and deſcribe 
the prick'd Line as you ſez in the Figure. obs 

Nate Lou may divide the Quadrant AD, if 
you will, into go equal Parts, it your Quadrant 
is large, and ſo transfer them from the Quadrant 
to the Line CB D, as you did by every ten 


= Pxo 3. ME Fi, III 
The Latitude of the 7% the Declination of tbe 
San, ond ihe Altitude of the San being given, 
to find the Azimuth, Geometrically, = 


* 4 deg. min, 
The Latitude of the Place is (51 30d _ 
The Declinarion of the Sun is ) 20-9 $ Noth 
The altitude of the Sun is (18 2 z 
I. Upon the Center Q.- deſcribe the Semicircle 
HZ O for half the Meridian, and upon Q, raiſe 
the Perpendicular QZ, for the Zenit. 
II. Set 51 deg. 30 min. of your Line of Chords, 
which is the Latitude of London, from Z to E, 
and draw AQ from the Equinoctiall. 
III. Set 20 deg. 9 min. the Sun's Declination, 
from towards Z, to the Point D, (being it is 
North): and draw the Line D T parallel to , 
fo is DB T the Parallel of the Sus's Declination. 
IV. Set 18 deg. 2 min. the Sun's Altitude given, 
from O to L, and from H to M, and draw the 
Line ML, tor the Pasallel of Alultudr. 7 3 , 
„„ 1 V. C 


a 


into. threz Parts, which will be 10, 20, 30, 40, 


I 
* 


* VS 


[7] 


V. Take in es, half the length of 
the DR of Alt _ bet SM; mf ith 
that ance upon er ibe the innerm 
micirdle ACG. © 1 af | 

VI. From the Point B, which is whetd this Pa. 
rallel of Declination, and the Parallel of Alti- 
tude do interſect, erect the Perpendicular BC, ill 
it touch the innermoſt Semicircle. 

VII. Lay a Ruler fromQ to C, and it will ent | 
the outermoſt Circle in E; ſo HE meaſured upon 
Line of Chords be 80 deg. the Sun's Azimuth from 
the North part of the Meridian. 

VIII. EZ ſhall be 10 deg. the Azimuth from 
the Eaſt or Weſt. 

IX. Laſtly, EO ſhall be 100 deg. the Azinuth 
from the South part of the Meridian. 

Note : And whereas throughout this Book there = 
is continual mention made of Degrees and Mi. 


292 know, that a Degree is the 360th part 40 
ny Cf rele, each of which Degrees is ſuppoſed t 

be aivided i into 60 Parts called Minutes, ſo that 

45 Mia. is three quarters of a Degree, 30 Min. 

nalf a Degree, and 15 Min. one Aae in 2 

Degree, &c. | | 


1 * 4 
* 4 4 - 0 # 80 
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IA Tible of il 


e of the Sun's Declination. 


TO | Februa. March April. | May | 
2 d. mid. m.] d. m. d. m.. 
114 33. 46/3 248 36/6 53 
12 13 263 8 388 20 23 
13 13 52 37] 9 20[18 35 23 
14 12 4502 139 42/18 $0123 
13 12 a9} 1 elne 29 423 
16 12 3]1 25/1 24/9 18 23 

7 111 431 1410 45119 31 23 
8 11 2103381 19 44 23 
11 ojoZ214114 27/9 5723 
10 380i 4720 10 23 
10 16 0,433 12 7170 22 23 
9 5485712 25120 34 23 
9 3218.21 12 48 20 45023 
9 11 44113' 70 36 3 
8 4802 813 27]21 733 
8 2512 3113 46 K1 17123 
3  3|þ2 54114, 5j21 27/23 
7 4913 18114 24121 37123 
7 471-3 41114 42121 4623 
675414 5115 © rÞ21 55 (23 
.6 31]4 2815 19]Þ22 4 23 
6 84 5115 3722 12/23 
5 455 14115 5422 20 23 
3 215 376 122 2722 
4 5816 ons 29122 3422 
4 3446 22016 4622 41 [22 
4 116 4517 2122 4722 
717 18122 332 
3 39/7 3%) 34022 39 2 
7 7 $0123... 3123 
2848. 13} $3 $34 
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17 "IX Table of the Sun's Tt” EY 


g9- 48055 1 [October. [Novem, {Decemb. 
m. m.] d. m. d. m. d. m. d. m. 
— — — — — gs 
13/7 40 23 * 
3817 1 13 


1 


7 

7 

8 oſis 1223 17 
8 22118 28 123 20 
3 8 43/23 23 
9 718 58123 26 
£9 "2919 © 13159 28] 
9 3119 27523 30 
10 
10 
10 
11 
11 
12 
12 


_ 


— 


1319 41123 31 
33119 55 23 31 
56Ro 83 31 
18h0 21023 31 
. o20 46[23 27 
21 20 3823 251 
26112 41 21 9123 2 
50113 21 20123 19 
13413 2221 31123, 16 
37113 "0 41123 12 
* . 71. 5023 | 
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- 25114 023 
47114 41 = 9123 
1 0122 15122 

3315 194122. 17522 

35715 3722 332 

2015 5522 40 22 
46115 1 22 46122 

6116 322 522 

2916 4922 58Þ22 
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The End of the Introduction. 
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How. to find the Situation of am Plane, ſrom 

the South or North, towards either Eaſt or 

' | "Welt; commonly called the Declination of 4 
Pane. ; 5 5 


NH E Declination of a Plane, is an Arch of 

| the Horrzon . comprebended between the 

Pole of the Plane, and be Meridian of the Place. 

Or it is the diftance of the Plane it ſelf, from the 
pome Vertical Circle, or Azimuth of Eaſt and 

\ e | . | 


3 = find out the Declination of any Plane, there 
are required two: Obſervations to be made by the 
Sun at the ſame inſtant of time. The firſt of the 

3 7s Horizontal diftance from the Pole of the 
Plane, and Secondly, of the Altitude of the Sun. 
Tir, to find the Sur's Horizontal Diſtance 
from the Pole of the Plane · Apply one edge of a 
Quadrant, to the Horizontal-Line of your Plane 
ſo that the other may be, Perpendicularto it. al 

Sthe Limb of the Quadrant muſt be towards t 
Sun, and hold the whole Quadrant Horizontal 

as near as you can conjecture: Then hold ing up 
| 2 Thread and Plummer, at full Liberty, fo that 
| the Shadow of the Thread, may paſs both thro' 
| the Center and Limb of the Quadrant, obſerve 
then the Degrees cut by the Shadow of the 
Thread, and number them from that fide of the 


Quadrant that ſtandeth ſquare or Ferpendicular to 


the 


111 1 


he Plane : Por thoſe Degrees are the Horizontal 
Diftance required. | 
Secondly, Tnis Horizon! at Diſtance and the 
uuf Altitude being obſerved at the fame time 
„Is near as may be) will help you to the Planes” 
Dechnation in this manner. 4 
When you make your Obſervation, .. of the 
4 EU, Horizontal Piftance, mark whether the 
Shadow of the Thread, fall between the Sozrb, 
nd that fide of the Quadrant which is Perpendi- 
of Ncular to the Plane. ' 
e I. If the Shadow fall between them, the Azi- 
e. Ruth and Diftance added together, do make the 
E 
d 


WI. 


Declination of the Plane, and in 'this-Caſe the 
Declination is upon the fame Coaſt whereon the 
V Azmmuthis. 
e || IL. If the Shadow fall not between them, ſub- 
e ftract the leſſer of them from the greater, and the 
2 emainder ſhall be the Plane t Declinat ian ; and if 
e Ide Azimuth be the greater of the two, the Plane 
Declines to the ſame Coaſt whereon the Sun i isz 
ut if the Diſtance be the greater, then the Plane 
Declines to the contrary Coaſt. = 
And here Note, that the Declination thus found 
Salways accounted from the South, and that 
ſl Declinations are counted from either South or 
North, towards either Eaft or Weſt, and muſt ne- 
er exceed 90 Degrees. 
I. If e the degrees of Declination do 
xceed 90, you muſt take the reſidue of that 
umber to 180, and that fall be the Planes? 
derte from che North, | , 


* 
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Il. If the Deprees of Declination exceed 180 || © 

| deg. then the exceſs above 180 deg. gives the al] 

Planes Declination from the North towards the I th 

Cet, which is contrary to the Coaſt whereon 4 
the Sun is. fe 


But ſeeing the Declinatien is the Angle con- 
gined between the Perpendicular from the Wall 
and the Merreian, it may be the beſt to wait in fair of 
Weather, till you find the Sur in the Meridian; 
and then the Angle upon the Limb of the Qua. 
drant, will it ſelt be the Declination. 
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Deſcription of Dialling. 


IALLING is an Art teaching how tof 2 
*Mealure the time of the Day, by the (hace rigt 
of the Sun; and originally is a Mathematical 3 
Science, attained by the Philoſophical contem. Ingf 
plation of the motion of the Sun, the motion off 4 
the Shadow, the Conſtitution of the Sphere, th:Friph 
Situsrion of Planes, and the conſideration of Lines. 
I The motion of the Sun is regular, it movingirigh 
'+ equal Space in equal Time; but the motion off 
the Shadow irregular in all parts of the Earth, un- 
leſs under the two Poles, and that more or leſs 
- according to the Conſtitution of the Sphere, and 
the Situation of the Plane. 


— ; 
And therefore by Art there is found. out Rules 8 

o | to mark out the irregular Motion oß the Shadow in 

> | all Laritades, and on all Planes, to comply with 

© | the regular Motion of the Sun. And theſe Rules of 4 

n | adjuſting the Motion of the Shadow to the motion 
of the Sun, may be called the Art of Shadows: 


* 
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ir Of the ſeveral ſorts of Planes upon which D } AL 8 
1; e are uſually made. 
la- 1 | 25. 
f Defmitione. 0 
— Dia. Plane is that Flat ieee a Diat 1s 


intended to be made. - 
Oi Dial Planes ſome be Direct, others Dua. 
ners, and others Ob/igue; | 41 
Ot Direct Planes there are five ſorts... ) 
1. The Hor:zonta/ whoſe Plane lies flat, 5 iS. 
parallel to the Horizon, beholding the Zenit. 
to 2. The South Erett, whoſe Plane ſtands 1 
def right, and directly bebolds the Suh. 4 
cal 3. The Nas Erelt, whoſe Plain ſands up- 
m- fight, and directly beholds the North. : 
o 4. The Eaſt - Ere4, whoſe Plane ſtands up- . 
theright and directly beholds the Eaſt." 
nes 5. The Weſt Erect, whoſe Plane ſtands up- 
1n2Frighr, and directly beholds the Weſt. 
ot. Ol Decliners there are infinite; and yet may 
un de reduced into theſe two Nindt. 
le 1. The Sourb Erecf Plane, declining more or 
andſ les towards the Eft or Weſt, 5 
2. e 


1 


14 
a0 The North Erect Plane, declining more or 
lele towards the Faſt or Weſt. | 

Of Oblique Planes ſome are Dirett, others De. bt 
lining. Now an Oblic 9 Plane is (as to explain] 


It to 4 mean Capacity) a Pain, of Dial which 
falls or leaneth from you like the Rufe of an 
Houſe, 5 of 3 Kinds: | 
Ae — The Direct Scuth Dial Rec!i ining. 
| ” Aa Bis North-Dial Reclining. T 
Direct Eft or Veſt Reclining. 
5 The North — Shut h Declining Recliningl 
s. | 
Note 1. That all Angles are uſually meaſured] - 
by a Line of Chords, whole Radius or Semi. 
MHiamerer is equal to the Chord of 60 deg; and do 
contain 90 deg. which is ann 5 ſometimes 
by at Tongew line. | 
2. If the Hours of a Dial be never ſo truly 
drawn, if the Stile be not well plac'd, it will not be 
0 exact; therefore obſerve chels inte Rules in 
ſetting your Stile. 
1. That it has the ſame Center (il there be 
any) with the Subſtile and Hours. 
2. les due Angle. 
Ss That . ſtands perpendicular to the Subſtile. 
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i Art of Shai 
an! | | 
8 8 gh 
T A B LEE 8, Se 
B ůͤ * one 
„ e EI 6. IV. 
0 up to draw an Horizontal Dial. 
"es 1 RAW the Line AB, for 6 and s Morn: 
ing and Evening | 
uly] 2. Draw, NS, rn to AB; this ſhall 


de the 12 a Clock Hour. line. 
3. Let C, the Inter ſection of the foreſn F Lines 
be the Center of the Dial, then take in your 
be Compaſſes 60 deg. of a Line of Chords, and with 
that Diſtance rat Center C: drawandbſcure 
Segment of a Circle, as AmB. | 
le. | 4. Tutn to youf Täble of Horizontal Spacer, 
— ſee what Degrees ard Minutes anſwer to 11 
and 1 a Clock; you find they are II deg. 51 min. 


Chords, and. ſer ir from a to 44, on both liges 

he x2 a Clock Line. 

L Likewile take 24 Deg. 20 Min. for 10 and 22 

lock, and fer it hom n to bb, Take: 38 deg. 

min. and ſer ffom m to cc work after the ſame 

mar x for the, Lg Hours. ** 
"ge NE 55 rot ee 


tun 


uke therefore 11 deg. 51. min. out of eur Line of 


5. From the 1 0. chr each of theſe 
Points 4, b, c, d, e, draw Lines, which ſhall be 
the Hours required. The intermed/al Spaces, vi. 
Quarters, Half, and Three Quarters of an Hour, th 
are drawn after the ſame Method. x 
Uh, The Stile of your Dia! muſt always 
make an Angle equal to the Latitude of the Place. 
Take therefore 51 deg. 30 min. out of your Line 
of Chords and ſet it ftom to 7, thi? C and a 
draw the Line C . 
 _ Note 1. That the Stile muſt ſtand at Right 
Angles with the Plane upon the 12 2 Clock- Line | 
2. That the 12 a Clock. Line muſt be ſet exactly 
North and South. 
5 


3. That the whole Plane muſt be laid parallel 
to the Horizon. 1 
4.᷑. That the 2 Hours above the Line of s, are 
dion by extending the two oppoſite Hour. Lines 
thro the Center, as 4 in the Mœning is drawn by 
extending 4 in the Afrernoon, S 


— * | — — 4 2 1 Shi" 
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Hoo to draw the Mendel ines pon 4 Direct 
South-Dial. | 71 


. E R E is little Billordnce "Me: deſcri- 
ding a South Dial and an re Dial; 
on? Obſerve, 

. That i Angle "hich every Hour: Lind, 
makes with the Meridian muſt be taken from the 
1 Table of South. Dial Spacer, and * W s 


| * 2 
1 Is. * 


n 9 


0 

10 
1 4 
1. 


0 
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TY. = 7 
be the Segment of the Cirele A, B, 1, | 35 before a 
rected in the Horizontal Dial . 

2. That the Angle which the Stile makes with 
the Meridian muſt be 38 deg; 30 min. always. the 
Complement of your Lan 
7: Norez That the Stile muſt Rand: at Right: Ar- 
| gles with the Plane. | 
"cy /2. That the Face of the Dia/ muſt look exactly 


als 1 ind be placed r vr to the r 8 
ne.! * * H A P. ; Ik. > Bias 6 0 


ly we rea North | 
: | 


Dire North, Dial, is the ſame with a Di- 
ret Sour! Dial, for, if you take a South 
;al and turn it upſide down, curſing the Stile to 
point upwards, as the Stile of the So? doth:down» 
1 and leaving out the Houas near the Meri- 
dian, in theſe Narthern Latitudes : as the Hours 
of 9 10, 11, and 12 at Night, and 1, 2, and; 3 in 
the ning, all which time the Sun is und 


er the 
Fe $4 If 2 South 52 ſo ES, and fixed 
againſt a dir 


North Wale el Sa oy: ue 
ot rte „ 


* N = 44 
How, ores the Holby. «Direct, ou * 
ml 


| Th 


eons pointC, if it he an uf Did or 


the point D, if a Me with 60 * 
in e of f Chondy«draw an — ee, 
„„ 


A r 
1 1 e 


| Si L H be the height of the perpendicu/2r 
«6 Arch of 4 Circle 


. to your Table for Eft and Weſt Diali, and ſee 
. what number ſtands againſt each hour, (and the 


0800, 


of a Circle EF, e 2 5 30 mip. — & Ir 
Complement of your Latitude, and ſet it fi rere 
Bae and draw CE thro the Plane. Cal ch | l 
the Equinottial. 

2. Aſſume an 3 two points in this Equin7i. a Þ 
at a conveni for the Hour- lines of 11 * 
and 6; and t G ches points GH, draw per- 
N to the Equinotltal. 

3. On Gn Go ep of y Sa Cents — 
deſcribe an obſcure Arch 1 a Circle I K, and {ct 
thereon 15 deg. from I to K, and draw the Linel 
GK, to cut the Howr-line of s in the Point I., 


rtioned to this Plane. 
* of Chords, deſcribe 
: betweent the Hour - 2+ 

Zine 6 and G L. Di ethe Arch MN, Snot 
equal parts with 15 deg. of Chords. Then turn 


pon L with 60 d 


Intermediate Spaces, 117 you pleaſe to put chem in] 

take the ſaid numbers out off our Line of Chords; 

and par bend"apas the Arch Me N, from M to N. Ir 
5. 12 a Rule from L to each of the Diviſions 

c. and where the Rule interfeQs the 

an line, make marks * 3 Lines 
WA theſe. points KK x, arallel to 

the Howr-line of 6, ſhall be the true Howr-lines 


# for an E2ft Dia! from 6 to 11, but if you transfer us 


the ſame diſtances. on the Equinoctia before 6, Pe 
as there is after 6, and thro* theſe diſtances draw 
lines parallel to 6, N before 
6, 28 5, „ fc. 

. In Thar the sel. may. aplatcofBaks 


_— 


| C191 

neo Iron of the ſame breadrh as is the diftance be: 
mfween 6 and 9 on the EquinoTial, and fixed upon 
e line of 6, perpendicular to the Plane. i | 

J 2: That an Eff and Wef? Dial is the fame in 
all ReſpeQs, ſave that the hour lines of 4, 5, 6,7, 
ep 8, inthe Morning in the Ea, Dia, mult be 8, 


u 6, 5; 4, in the HP of he WO Did. 


* 
. N 


CHAP.V. "Tet 


How'to dam the Flour-lines ion South or North 
Tiowes Declinirly either Raſt or Welt, zo deg. - 


AW the Line NS for 12 #Clock Houp- 
line. 

2. In this Line choſe a G as pen 
ve chleb with co: degrees of Chords, de be an 
rn bſcure Citcle. 

3. Turn to your Table of Reguſttes, 0 ſee 
bat is the Subſtiles diſtance for 30 Shares of 
clination; 'Tis 21 deg. 40 min. take rhe ſaid 
iftance-our” of your Line of Chords, and ſet it 
N. dam d to 8: thre? C and &. dtaw an obſcure 
> for boy gee Sale. 

4 Now tum to your Declination, in the Tables 
f Hour 1 er for the Subtite, and 1 4 my 
umbe againſt each Hour 94 

you works inſert rt cher in your el 

e numbers by help pf your Mie of Chords 55 
he Cie fon 8, rowards A B; and thro” tlie 
Points, draw Lines from C, the e of your 
. 1 2 the of Eat 
5. In our Able wiſites 
e l beige? ab eppes rows deg. 
Dechnation, you'll find 32 _—P 37 min. Set 


I 20, = 
this diſtance Fwy S 10 T 
you have the heigtit of the 
Wote 1. That the larger the Radius of you. 
| Line of Chords is, the better you may infert-tb}' 
Hour. lines. 
de Declination be Ee, the Subſtile mul 
be placed on the left fide of the Meridian a 
thoſe hours that are next to the numbers in - 
Table muſt be uſed: but the ! 
Declination be Weſt. * f | 
3. If the Face of your Dial * towards tl 
North, you muſt tum the Dial rhe bottom upward: 
and hon the Hours the contrary way; So 
South Eaft Decliner will be a North Eaft D. 
cluer, and a South Meſt Declizer, will be a Nori 


then dw C T, ang. 


Scle or Gnomon. | 


3 wig wat be d che Su 
ſl cnet oma at Right - nb wich the Plane. 
ie e Fg a Re 


How 1 draw the Hot lues an ninoAt 
upon an Eq 


zontal Line of the Plane, and croſs 
abour the middle thereof at. ; Wit 
a line 12 C12, ä 5 1 Hour-li 


2 U pon the Line 12 c , Kitt are, 
etting o 


below 5 aſſume Pon 5 
foo of L 5 . bed bing 


- SY | 4 


. Dau the Right Line AB. for the Ho 


1 
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HEE... 
to the Ralle of your Line, of ai Alb | 
the Circle COE, which divide i into 12 equal Party, 
beginning at D. 

8 Fo a Rule to 8, md the ſeveral points 
Oe, Cc. and it will cut the Line AB, in the 


points TK, De. 5 
Laftly, Through theſe points & , He. draw 


Righr boese — arallel to the Line 12 Qaz, and 

ſo your Dial is Fiſhed 

he Stile may ba — 1 ſureight Pin, of. the 

length of the Line M, and ſet perpendicular to the 

R the point Q; the ſhadow. of the 
ee giving the Hour. 

r it may be a plare of Braſs or Iron, of the 
breadrh ofthe diſtance that is between the Hour- 
raft, 2 3, Ox 12 1 weer gin 2 
the pe cp of EO * 
— 26. 537 7 

— — — * a * 
CICHAP. VIL OE Fig. 20. 6 


* to * the Hourines upon 2 * Polar 


\Eſcribe the Ar A BDE, at 60 deg. 
of your Line of Chords. = 
2. Bw the Diameters AC and AD at Right 

\ngles, in the Center O. AC ſhall. * the hour 

of 12, and BD the hour of 6. 97 * 

3. Turn to your Table of Polar Dial and ſee . 

5 numbers anſwer to every hour, take the | 

laid numbers from our line of Chords, and 

rick them down in Circle MCD, on ad 
ides the 12 a Clock Une: Draw lines: from theſe 


Points thro' the Center O, and your work is done. 
1 Note 1. 


= all the Hours from Sun-rifing to * ſetting, 


x 
Dial. 
33 


Nate 1. That this Plane, by reaſon of its North F 
Reclination, is in Summer, capable o receivi 


therefore the * lin Sax od of n the torm- 
ing, and of Th Juſt be drawn 
through the C — as you did in the Horizontal 
2 That the Hour-Line of 12 muſt ſtand cad 
| ly Norrb and South. 
M7 3 the Plane muſt be elevated the ſame 
i namber” of Degrees towards the South, as the 
Equator is in your Latitude. 

4. FheS muſt be a ftreight Pin or Wire, (ſe 
fy length. to the Plane, from the Center ') 
| 5. The e Plane oppofite to this, 

is realy the Tame, only the Forenoon hours in 
this muſt be the Afternoon in that, and the hours 
7 and 8 in the 


Qs apa wm <m79 


of 4 and 5 in the Morning, and 


— 
— 


1 e 


AT Vl. u r. 
How 10 draw the e upon bene 
1 5 "4 


D Eauſe ths Tables extend no farther than 
foges- of Declinatign, I and if they had 
. 5 Ealcoltted to 90 deg, they would 10 Iſo 
of little uſe, becauſs the Stile's, height be 

ſmall, the Haur- lines would ha ve been of no ot 
petent t Diſtance ] and becauſe many times there 
9 be Occaſion 1 will he make a Dial for a L 

I w 


* % 
: * * 
N NOM | . ; 
- 4 0 
. * — 


£2 


+ 
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Ls ap | 
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L 23 | 
draw ſuch, v9 help of a Line of Chor 


25 the Dechnation gives be 80 dee. Kaf ;ftwards. 
1. Draw a line edel to 44, 
oe the Plane. 

N C, with a Chord of 60 dep. defcribe 
hs Arch Q $, then out of the Table of Reg ifttes 
take the Sai $ diſtance, and Rt it from Q ro N: 
take alſo rhe Stile's height, and fet it from N to þ. 

3. Draw CD for the Subſtile, and CE for the 
Stile: Then at any conyenlent diftance draw KL, - 
* parallel to CE the Stile. Alſo aſſume any two 
) points in the Subſtile, and thro? them draw the 
©. | perpendiculats FG, and HI. 

s. . +. Take the neareſt diſtance from T to KL 
in ud from V to KL, and fet it from T to R. 
. Uher bb and k, with 66 deg of Ch 
5 wi of Chord 
f aeſeribe WM Arches of a Circle, ar ſer off th 
Inclination, of the Meridian Rom T to P, ind fret 
VtoO. With 15 deg. E divide the Seg- 
. r nning ar O and P. 
| 6. Lay aRule onD, 1 on each diviſion in the 
3 acch V O, and mark the Intefſection of the Rule 
with the Line FG. Then lay the Rule to R, and 
0 H che fame manner in the other Arch, 
: : 

7. Thiro' the marks made WM, aud GF, ara 
the Hour-lines. 

Note 1. When the Plane derlines dye the 
perpendicular CB muſt be put on the Kight- hand. 

2. That the Incfioinion of the Meridian muſt 
he ſet on the ſame fide of the Subſtile with the 


terpend! la 
ES c 4 Thus 


| 


; 


4 
i 
# 


T7 
Thus have you finiſhed your Dia), and in the 


Weſt So deg, alſo ; for if you tutn the pa 
lock through it, it will on che * 
South declining Veſt 80 deg. only the Forenoon 


hours in this, muſt be Afternoon in that: Nay, of 


right you have made in this one Dial Four, vzz. 
a North, declin 


ing either Eaſt or Weſt, if you well 
obſerve what 2 of d Halde bing 30 deg. 


Hum 10 place an Upright Dial truly. . 
" A LL Upright Diale, in what Latitude ſoever, 
II have the Meridiun perpendicular to the Hor- 
ian, Therefore to ſet your Dial exact, hang a Line 


with a Plummet at the end thereof, upon a nail fixt 


in the line of 12 toward the Wag, Ply your 
Dial to the place where it is to be fixt, ſo that the 


8 Fe and plummet may hang juſt down upon the 


ine of 12: The Dial thus fixt (if the Declination 


be truly taken, and the Dia! made by the former 
direftions) will at all times ( if che Sun's on ir) 


give the true hour of the Day. 


Lad * 


Note. In every Dial truly placed, if you ſtand on 


the South. ſide of the Plaue looking Northward, the 


Hours on your left-hand of the Meridian. ate the 


Morning Hours, on your right-hand are the Even- 
ing - Hours; bur if you ſtand on the North ide of 


the Plane, your Face being Southtward, then the 


i Forenouon Hours are on your right-hand, and the 
i Afrernoon-Hours.,on your lefr-band; becauſe your 
rig bi. band, in relation to the Plane, is where your 
i. - left hand was. 2 of ET eee 
B 5 ds | a The 


making of this you have made a South declining II. 


_ | 
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1 
| C 
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ide be a 
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ing The Three Re 
nd 


ted to every 


3 in 


ree of We 
Latitude » 5 30 min. 77 
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off 

uz. M2 S| 
ell J I 
Eg, BIS. uy 
ad | I 


Re: 


3836 


49,36 | 
3136 
13.35 


2226 | 
9536 


3435 3 


"28 ] 


30 min. 


tes in Dialling, Calcula- 
of Declination, in the 


we 


* * S 8 


ue, 7 


1736 0591 
6836 29772 
6935 35253 
179436 15974 
| 7136 4154 
3724 3854 7237 675 
$24 o&55 45 7337 29976 
21123 35 56 74137 © $3077 
1. 45/23 947 75137 * 1678. 
2 8322 32558 78037 40478 
(612 9 77,37 0379 
1737 2780 
79137 4911 
- 180.38 1296 
| 84138 35182 
82 5 
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we of Horizontal * owing fv x —.— 
Ala. 2 HO UR- LINIE 3 An = 
DIRECT NORTH or $SOUT# anes 
the = ++: he red, Reclining or * Calculated 
every Degree of LATITUDE 
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12 13125 24 58154 29.71 41190 
1 2225 1839 7954 4971 3400 
6 [12 32}25 34/39 4%5 972 5190 
57 112 40/21 $0139 59155 28 72 17590 
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13 19 41 21156: 49173 7190 00; 
13 26527 13|41 3 1590 00; 
13 3227 25141 57157 17173 24199 00!” 
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59 © 5173 53 

Ly 8 19143 | 2158 16673 3 
14 B128 29032 13}58 2674 0515 
I4 1 23 3 43 18058 3574 1156 
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* Irithmetical | | | 
4: . Aol: CDLALLING, 1 
Inſtrumental TL. i 
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Ou have here the making of all ſorts of | 
Pals Arichmetically, by Artificial Sines, and 
angents: And Inſtrumentally by a Ruler in page 
62 of the firſt Chapter; I think I need not tell you . 
what the Ruler is, nor what Lines are upon it, for 
they are known to every one that underſtands the 
Letter that ſtands at the beginning of each Lines; 


and therefore I ſhall ſay no more of this Ruler 48 
to the deſcription of it. WT > ; 
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How to make an Eguinoctial Dial. Fig. 20. ö 
Draw two Parallell Lines, as C, E, D, and A, 1 
E, B, and in the middle of the Plane, draw the 
Perpendicular F E, for the Hour of 12; then take 
from your Polar Scale (either of them will do) 
I, 2, 3, 4, and 5 Hours ſucceſſively one after an- 
other, and place from 12 on the parallell Lines, 
from E, and E, toward C, and D, and A B, and | 
Lines drawn from one point to the other, are the 


Hour-lines required. 


The Stiles height is the diſtance between 12 and 
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How to make a Palar Dial. 
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1 Polar Dial is a Die! that lieth upon thei 
mg © hole Np 4 — is 
+ . vo dep. high, or (more properly ſpeaking) is 
E ©? 85 icular to the Plane, + is the gate to 
be made of any Dial wWhatſd ever; for the EquinoQi- 
al Circle being divided into 360 deg. one 24 part 
i 15 deg. or one Hour; this Dial being an Hori- 
zZontal Dial under the Poles of the World, where 
the Sun is aid to move equal ſpace in equal time; 
but the Shadow in all other places is Irregular. 
Therefore the making of this Dia / is nothing 
but dividing a Circle into, 24 equal parts, and ſet- 
y ting up an Iron Pin perpendicular to it's Plain, 
Four Dial is finiſhed. ne 
And this Plane, or Dial is Capable of receiving 
all the 24 Hours, in the Latitude of go dag. Be- 
cauſe the Sun keepeth continually moving round 
It, and round it again for the ſpace of almoſt half 
4 Lear: And in all other Latitudes according te 


| 


Put on all the Hours from 4 in the Morning till 
But the making of this Dial according to Geome- 
ttical Rule is laid down in the 7 Chapter in Page 
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"9 
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CH A P. II. b | 
Of [ Veirical or ] Horizont F 
ARITHMRTICA LLY. 


EN theſe Planes there is ey required but 
| the Height of the Pole above the Plane, which ix 
all places, is equal to the Latitude of the place, 

or which the Dia is made. | 
Firſt, therefore prepare a Table, according to 
he Example adjoyning, wherein ſet dawn all the 
ours in order from 12, as they are equidiſtant 
rom the Meridian, viz. 11 and x, 10 and 2, h 
and 3, 9 Cc. unto them Adjoyn the Equi- Wl 
oftial diſtances, that is, for the fuſt Hour 15 de» i 
prees, for the ſecond Hour 30 deg. for the Third 
Hour 45 deg. and fo of the reſt, by continual ad- 
lirion of 15 deg. then take ont of your Canon 
[or Tables ] upon a looſe paper, the Logarithm 
r Artificial Sign of the Elevation of the Pole a- 
dove this Plane, which for 51 d. 30 m. The 
height of the Pole here at London, is 9. 893544, 
and is always one of the middle Proportionals, in 
minding out every Hours diſtance, apply it to 
9.428052, the Logar. tangent of 15 Sj [ which 


Is the firſt Hours Equinoctial diſtance | and add 
bem both together, there ſhall come forth a new 


ſtance, which ſet down in the Table by 15 d. in the 
ame place, remove your Paper, to the Logar. i 
tangent of 30 deg. and add them both together, 
you ſhall produce a new Logar. tangent f 
19.893544, for the Hour of 2 and 10, which ſet 
down in the Table by zo deg . Work after the fame 


mame 


Logar. tangent of 19. 321596, for that Hours di- j 


N 4 


\ manner. with the Logar. Tangent of 45 Go, 75 
mh of f che Hours. kt. 


1 a A = 


Fo | _ The Logar- 
Hour: = diſ-ythm of the 


Vances. II. e | 


e ſo 
- 32333 g 
1: s 19.654982] 1 1. 50 
K l 45. 9019.853544 24. 15 
in - Hhiſ-o: 10.132105. | 
* » vy. 10. date. 
1. 90. Infinite. 


BU 


.. . 4 
: 3 


The neigh of the Stile 51. 30. 


The een for Calculation is, 
As the Sign of 90 deg. 
15 to the Sign of the Latirude, 51 deg. 30 min. 
So is the Tangent of 15 deg. [the Fqurnoltialge® 
Diſtaiice of One Hour; of 3odeg. for Two Hour; 
of 45 deg. for Three Hours, c.] niſl 
To the Tangent of 11 deg. 50 min. for 11 andert 
1— of 24 deg. 20 min. for 10 and 2—of 38 ual 
deg. 3 min. for 9 and 3, Cc. 4a 
Now if you defign to put into this Dial, of 
any of the reſt that follow, the half Hours 44 i 
Thirſt their diſtances upon the Plane are 2 
eafily - Found 'by the ſame Rules, as the Hours 3 
wete, for by adding the Log. Sign ot the dete At] 
of the Pole, or Stile, unta the Log. paline, = of 
A is 5 | 3 CPs 


on 


deg, 45 min. y deg 
1 


30 min. at II T deg. 
which are the Equinoctial diſtances of 
durs and quarters, there will ns forth. 


be halts and quarters. Note there is a Table of 
rule d ances tor Hours halfs and quarters 
rage 1. 

| 2. Thus you bare all the "Hour: lines z but 
Yr the Drawing of it take W of the 
8 in age 5 £ 


”% 
«an 
* » 
4 * 


4+ 


3 3 CHAP w. 


+ 22 


low to Dow the Hourelines «port 4 Diref South 
Dial in the Eat. of 51 deg. 30 ann. | 


Tis alm6ff needleſs to ay auy thing concern- 


————— eo 


tz3 Eh fa #3. > T3 CI 


ere is but little differente between it and the 

orizontal, you muſt take notice that this 
lane reſpett 
evated thereon 38 deg. 30 min. (always) the 
omplemenr of the Latitude, therefore take 38 


orizontal : bur obſerve, that whereas in that 
vel, the Hours of 1,2, 3, c. where ſet off on 
our Leſt. band of t the Meridian, ſo the ſame, 
ours mult in this D/ be ſet off on your Right- 


as Bod in the IXI Chapter, Page 24 
Note, That the Auge which the S:ile makes 


38 deg. 30 min. 
: 2 and 


2 — of new diſtances, proper to bi 


<> s oat ge EI 4 I + — > 
* - 
: i AAR —— 
; WL 


ing the marking of a_Dire& South Dial, for 


* Re EY — ES. - 
ya - + I - - 
— 1 — 


only 
eth the South Pole, Wich Pele is 


eg. zo min. out of your Scale of Latitudes, and 
niſh your Dial in all reſpects as you did the 


, * r ] . ˙ yen? WAI I err oo ho no oo OT 
. - * - ” * 
4 7 ” I 2 
's : ; - 


nd of the Meridian; if you well obſerve what 


dich the, Meridian, mult (as 1 have ſaid betore ) F 7 


* 1 7 


ar, I ITTISESTS \ 


565 


2. "And Lally, u thar the Sfp mut ſtand at 
right Angie with the Plane. 


CH AP. iv. 


Concerning a diref North Dial. 


Direct North Dial, is the ſame with the Sout! 
only the Scile muſt point upwards toward 
the 27 Pole, and the bours about Mid- night,: 80 
9, 10, 11, 12:1, — 8 muſt be left N and i 
and vin the Morning, aud 7 and 8 at Night muf 3 
be drawn. thro? the Center, a8 in he origom. 3 
Dial: So is your North Dial finiſhed. a 


F 
SEC TL l * e. 1 land 


| How 75 * » he Horizontal Dial, 2 Latitud 2 
of 51. TO ried ? 
I 


. 7 Meridian. * 


| D 1. Dew che line A B, for  62Clock Mon Jr. 
| ing and Evening the 


2. Draw NS, Pepe oy. to A B; this l D. 
ſhall be the Meridian, or 12 aClock Hour- line. 
en interſ=Qion of the foreſaid line 
be dhe Center of the Dial; then repair to — 
© Scale of Latitydes and fixing one foot 5s 

Compaſſes at the beginning, extend the ot 
Ii deg. 30 min. and ſet that from n 2 
from C to B, then open your Compaſſes tl 
Whole length of the line of Inclination, or the Sc: 
of go deg. {-rring that extent one Foot in A, mo 
the other rill it meet with the Meridian-line N and. 
as at O, and draw the line A O, and BO. 
- hs This done, extend I yous Compallestrom t 


* 1 
33 
c 
2 2 


— 


How 
= 


beginniffp of y ef to 15 deg. and 
ſer from O towards A and B, for the Hours of 
11 and 17, alſo from A towards O, for 5 a Clock 
and from B towards O, for 7 42 Clock. Then ex 
tend your Compaſſes from the beginning of your- 
Scale to 30 deg. and ſet from Q 2 th. "94 A, and 


Þ tow rds O, for 4, and from B, towards O, for 
$of che Clock. Then take 45 deg. and from 
JO, toward A, and B, for the Houts of 3 and 
w [3 ſo you have 1a Points for Hours. Now Lines 
drawn from the Center Q to each of thoſe Points 
ſhall be the Hours required. 

Note; That theHows of 4 and 5 in the Morning, 
and 7 and 8 in the Evening, muſt be drawn thro? 

the Center C; and if you deſigu the halfs and 
Yquarrers of an Hour on your Dial, * what 
was ſaid in the laſt Chapter. 

2. With a Line of Chord, make an Angle of 
51. 30, for the, 5 rh bg and ſet i 1 over 
the Meridian line at right e, and your 
1 Otel i. üniſned. 


0 H A P. * Fi. 21. #1 
How to draw Hour-lines upon a South or Norib 7 


* Declinis either Eaſt or Weſt to any Decli- 
f nation. . 


FP ORE te Hour tines can be drawn upon any #þ 
'of thoſe Planes two things mult be siven, "i 
and tree other things muſt be found. 5 
72 The things given are; | 
1. The Latitude of the Place, 
F 2 "So The 


& * * 
. * * 


Ta + 


B. for the Hours ot 2 and 10, Likewiſe from A | 


| [66]. 

. The Planes Deeſingtio mn | = 

I The things that muſt be found are; 

1. The Subſtiles Diſtance from the 3 

or 12 a Clock Hour- line. 

2. The height of the Stile above the Plane, > 
3. * Planet difference of Longitude. . 


75 Ex ** Suppoſe that in the Latitude of Has 
don Mo. it where required to 5 des 
of en ae 3 


= The Canon far Calculation are,” 


* 


| As Win —_ 2 | 
Is to the Sign of the Declinat.” 25:00—9.62 5 41 
$0 is the Co Tangent of the Lot. 51.30 —9. 0060 


— — 


To the Tan. of the Sub oy #5 33—19. 525653 


———— — 


4 


As te Rig ee 90 gb 500 — 
to the CoSign of the Decli. 2500957270 
So is the Colinofrhe Linde. 3. 30— 9.79414 


; To the kin of chile eighs, 3415. 75142 


As the Radius — o-ra.cc 
Is to the Co- Tan . of the Decli, 25:00= 10.33132 wes 
So is the Sign of the Latirwde. 5130 9.8935 


To the Co-Tang, of the Planes 30:47—1 0.225871} K 
Lane. 1 inn 


* 
3 
H [ 
FT 
4 & 4 
ay j £ $5 


ed, thus q 5 — 
"2 Table of Hours 
fit for the Plane, 
ſuch as is here done. 
Then a gain XII. 
——— ſfetthe Planes Dif- 
fetences of Longi- 
- mde-30 deg. 47 min. 
in the ſecond Co- 
lum) and from it 
"245 — fabtratt x5 deg aud 
their will remain 
1 n which ſet 
Ant NI. ard 1. 
Iden Subtract 15 
and there will re- 
main en 7 min. 
-which.; ſet againſt 
2 and II. Then becauſe 
| 49 mid is leſs than 
rs eg n write RY rd Subſtile under it, and | 
Pobtract it from 15 deg: their will remain 14 deg. - 
13 min. Which ſet apainlt | IX and III. Then 
0 14 deg, 13 min.add-15 deg it maketh 29: x3. 
| which ſet againſt VIII. and1V. Then add 15 dep. 
it maketh 44 : 47 which ſer againſt VII and V. 
hen add 15 and it makes 59: 4% which ſet a- 
Aint VI. then 15 more makes 74-47 which ſer 
painſt V. and VII. Then 15 more makes 
8 : 47. having finiſhed your Tablegon this ſide 
of 12 a Clock, I begin begin again at 12 and add 
"JAY LET 45 * 9x7 * RY a — 1 „ 
1 35 ** 


noctial Hogs 
Diſtar- ſuiſt 


Tt 


A 


VILE I. 92 7 17 22 
en. i 1328 
VI. 5 %% 4 
V. vn 74 13 63 4 

AL L — — £] 


71 

4 & 3 £ md X 
"I 

- S. 


C70] 


and ry more makes 60: 47 which ſet 4800R T1 


and X. and 15 more makes 77 FJ. which ſet 
againſt WI. and IX. And thay. you have” made 
a Table fir for Calculation, vis. . king the 
true Hour: diſtances on the Plane. 1 % 


| Thi Cajon for Calcalarion in,” : 
As the Radius — 80: o % OOO 
Is to the fign of chevtiles height, 3421298751459 
So is the 1 05 Eu. diſt 14.13 40 3718 


To the Tangent d — ede 515 


Which is the Diſtane fd of the Clock 
from the Subftile. 1 
And ſo will W of the next Equine 
ial diſtance, 29" 13. be to che Tangent. of 17 : 107 
31. for the diſtance of the Hour · Iine of 8 and $i 155 
from the Subſtile,/ and 10 for all_the reſt of 
Hours, as in the Table.” 
Maria Calculated all your Hows: + you have di- 
rections 2 deſcribing them 4 1 Plaus, by 
gun V. In Page 19. 


Wt 4 SECT. 1 * % 
W lingsos Sourh and North De- 


_. - clining» PZanes by your Line of Latitude and 
| may = of Meridian on your Ruler in 


— 


* 


Fa 
2 ner the 1 N Decl. 25 deg 


Ting Calculated four Row Requi fites belong: 


FI made a Table of 
Eguir 


Ard Os 


kee! Diltazces. tag to, hs former 
0 cu you will 1 0 to 1 


| by +5 5 4% ht * 


Line on dhe Plane. _-- | 1 

2. Draw C 12, the Meri. 4 
diam, 5 12 * Hour- 
line, erpend; to. the”. 
Horizontal line of your Plane, 
and with a line of Chords 
make the Angle E C x2. equal 
to the Subſtiles diſtance fm 

the Meridian, and dtaw CF _ 
for the Subſtile on rhe Right- | 
Hand of the Meridian be- 
cauſe the Plant Declines Weſt.” s 
3. Draw the Line AB, 
Perpendeuts to the Subſtile, ] 
and paſſing thro the Center 
at C, chen out of your line | vii. 1 
of Latitude take 34: 21 (the | 74 13 
leigt of your Stile) and ſet * 189 33 


tom Cto A, and from © to B then take in your 
Compaſſes the whole length of yout Scale of In- 
clination of Meridian, and ſet one Foot in A, and 
turn the other abour till i will touch the Sobſti- 
lat line as at F, and draw the Line F A, and F B, 
4, Then repair to your Table, and take off 
your ens has: hs of WE. 15 d:g. 47 min. 
7 | 30, 


X.. IIe 8 


An 


5 


- _— 


I. 


= 


ws 


0 * 


& 


1 


F 0 © 475 0 47. 605 4 755 47 and t Bom 
the 8 Lt towards Pg Hours of. 2, 1 
12, 11, 10% and g of the Clock again ow * 
I ae 44 13, 57: 7 7 I 
. 3, and nd ſet from F, ane . of 
37 4, 5, 6, 75 and 8, Nate, 1 above the 
Horizontak-line, is drawn: thro the N for 8 


in the Morning; as you ſee in the Fi 
5. Let your ines be drawn fro Cen. 


ter Part every .mark inthe Line F A. 20 FB, 
and your Stile ſet on the Subſtile, making an Can 
of 3% 21. al "INE is es 


F: by the with of the Stile, the Declinetion of 
the Sun, to find what. time the Sun (hall part, 
mom one - of a e Plane to the other 


The Con for Calculation, 


A5 the ad a1 — 
Isto the Tang. of the Sun's Decl. 23:30 — 9.638 0 
Sol is the Tang of theSriles USE F637 = $3459 ty 


I * 

To chis Co-fine, vis. 2 i 72 * * 47299 
| an 

From which Sibiract == 3047 4973 and 
the Planes Long. — Sor 
And there retmains, 47: * | - — 
— * , 


"Which, 41: 56 feſclved into time (by BY [ 
ing 15 deg. to one Hour, and the odd deg. and 
min. of time,) maketh 2 Hours 48 min, atrer- 
noon, that the Sun forſaketh the South Dar, De. 

lining 


rin Eaſt, to ſhine u pon the North Dial De- | 
lining Weſt ;-So by the Fs Calculation the Sun | 
orlaketh the 1. 1. Declining Eaſt 2 Hours 
18 min. befoxe Noon, to Ste N the South 
Declining Meſt. ; 
\eain the Sur being in , the Southern Sine 

ro <oprrr——_—_ | 9 72: 43 


a the Planes ee — — 30 47 
. © 9 * . * 
N I * 9 * P ' —— 
- 4 1 + 
* 3 6 = 1 
— N & 
— 1 * % 2 * ; 
3 i" - $ + > * * ! * : uy „* 1 -. | 
* nn. of 1 ; by. 8 4 87 — — 
0 9 2 — ” I K. 3 : " . o * 
a * 4% ; 6 * 


i 5 WY — — 


hoſe Cömplement to 186 de, b, „ 76: 30 
ol Which converted into time is 5 Hours 6 min. 
rt, Nor the time in Capricorn, when the Sun paſſeth 
rom one fide of the Plane to the other, between 
hich two Limets the Annual variety of the 
Sun is concluded. 
Leſtly;” in the making of this Dial you have 
de four, vis. Firſt a Saub Declining. Weſt 25 
deg. but if y ou turn your Paper and look thro! it, 
it will on Ke Back ſide be a South Declining Eaſt, 
25 deg. Only the Afternoon Hours on the We 
Dial, muſt be the Morning Hours on the Eff, 
Yard if 7 turn your Dial the bottom upwards 
and reckon your Hours the contrary way: Soa 

South Eaſt W will be a North Eaſt De- 
IJaliner, and a Soutb Weſt Decliner, will be 2 

Nerth Weſt Decliner, leaving out the Hour- lines, 
L which will be necedleſs } betore the Sur heit: 
and after the Sun riſing. 

Note, that the Gabllite in all Ni goeth | 
from the Meridian towards that Coaſt, which is 
Contrary to the Coaſt of the Planes Declieation. 


1 $ 


=_ >> > 


Ja 


i tf Bets; ales hn Dec ak 
| 1 by * 5100 4 Scales 
R 


. ſi Sb Dl Deen $0 
* . 71 deg. 2 5 * 


| B Y the directions of the.laſt Cheprer, (or h 
the Table page the 261þ v0 Mall find thi 
AIaclinalian of the Merian to be 82 deg, 9 mit 
and the height of the File above the Piane 6 dey 
* _ F2 min. and the Subſtiles diſtance Ol the . 
ridian 38 deg. 4 min. 
+ Proceed thus, draw firſt, the Perpendicular GH 
then with the Radius of your line of Chara a 
{cribe the Arch L M. oY ſet off rhe, Subftile ani 
Stile wirh the ſame line of Chords, according. i * 
their reſpective Angles, and draw the prick 
CBA for the Se, and GIK for the S ile. 
Then chooſe any point in the Sahffile, as A, 
— Which point A, draw a line at A 
Per ar to it, as the line E A C that dot 
ix one ſoot of your Compaſſes at the beginninglhae 
of your longeſt Polar Scale, and extend the.-otbaVlnnh 
to the Hour of 3, ſer off this extent from A to C 
and through the point C draw a line Parallel toll, K 
the Stile G K, as the line C D, ſo ſhall C Db 
the Stile increaſed. Then open your Compalſchy 
from the beginning of your ſecond or leſſer Pola io 6 
Scale, to 3 Hours, and with that extent, place one he 


 foor of 'your ls in the Sabſtile ARG, carry- 
ing 


7501 J 
"From Nie E Ea From A towards C 


7 
d 
| ur! 
I 


Maj on whe Plan . Ma. on, the Pl: 
— — —ͤ— — —— 

29804 314 

264 8 jt 3114 

2914 9 

25 10 

2814 1. 


Need tl off og ker; 31 Sn Ei * 
the ſame Polar Scale from A 8 the Hour 7 
dau extend your Compaſes from the be | 
of the (Shale 6k Tha 34 min. and ſet it 1. 
to 5. allo to 2 Hours 31 min and fer fro? A td 
4, allo to 3 Hours 3x min. and ſet it from A ml 
35 and Laſtly, 1be extent of crhe«Compatſes” fron nu 
the beginning of the Scale to 4 Hears 31 min. ſlr. 
off from A to 2, and ſo you 12 * | 
the Hours on the Plane on the li n *. 
Now for the other line DBE. you minſt ſet of ou 
die Ar ce er (taken out ohe leſer Pola 
Scale) from B both vays according to the 12% 
in all reſpetts as you did ſet off the Howrs from 
A. This being done, draw lines through the re 
1 Points found in the lines CA H, and DE 
F, and thoſe Hines ſhall be the Hour inet fok 
| this Dial. 

The Stite wy be a thin Plate of Brafs or Iron 
and ſtand directly over the Sabſtile, as in the I 
Fięrre is demonſtrated, by AB and C D. diy! 

Thus have you finiltea” your Dial, and in the, 
making of this you have made a South 5 | 

114 


2. 


77 

t $0 deg. Alſo: for if you turn the Paper, 
j look «Hs it, it will on rhe back-fide 75 
ear DecliningWeſt 8o deg. only the Forenoon hours 
S his, muſt be che Afternoon hours in that: Nay, 
} rigour, you have in this one Dial made four, 
North Declining, either Eaſt or Weſt. 


bag 
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CC HAP II. F; 
* 1 - E 2 LAS * 1 f I 
5 F. VII. Fig. 18. 
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dow to draw 
* - 4 * 
* * 1 


; Arithneticaly. 


$ 


Ar Ex there be an Eaf? Dial, whoſe breadth is 


Wie Hour-Lines from! 6 in the Morning till 11 at 
Noon; here you 5 Hours and 6 Inches: There- 


uff turn the Hor, into Degrees, by allowing 
or every Hour 15 Degrees, 10 you will have 75 
Deerces for 5 Hours ; then turn the Inches into 
arts; by allowing 100 Parts to every Inch, ſo 


ou will have 600 Farts. 


7 n 9 * | | 
I. For the height of the Stile. 
| N * 7 198 


ae d ee 70. ooo 
Ws to the Tangent of 5 Hours 75 deg. com. A. 9.42805 
0 is the Log. of the diſtance from 6, Goo patts 2.77815 


That is, 1 Inch, 61 parts of an Inch, an Inch 
Piivided into 100 Firn. 


— * a — — - = 
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Hour Lines pon 4 direkt Eaſt- Dial, 


6 Inches; and it is required to put on all 


ire, before. you can work the Operation, yon 


othe Log of the Seiler height, in parts 161. 12. 20620 


6 % * 
1 - * 0 * 
4 4 1 1 4 o * 9 — 4 _ p 
. k : 4 - 
7¹ Py ; *% 3% , 
: » z l Wy N " * » 
" a 2 n * — «+ vo . 
* 
” * 
8 * 
6 4 * 9 8 1 8 . 
N 1 7 


ꝶ4wẽVðâ,E 
P * 
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* — „ 


f 9 
II. For the Hour Lines diſtance from VI. 
(& the Radiwgo © __ _ 10.090 

Is to the Log. of the Stil; 161 2.206} 

| 9. So is the Tangent of 15'deg. for 7 a Clock 9.428} 
Co u Log of the firſt Hour 44 parts, 1163 


1 the RA 


Is to the Lag. of the Stiles height 161) e 
So is the Tengen: of 30 deg. for 8 a Clock, 9761 
LC o che Lx. of the 1d Hour 91 parte, 11.65 
'C As the Redius 8 10.000: 
Is to the Leg. of the Stiles height 16 2.206 

6. I So is the Tengen? of 45 deg. for g a Clock, 10.00% 
(To the zag. of the 3d Hour, 161 parts. 14.200 

ELK Radius 90 © ET r 


go | * 3 2004 15 
Is to the Leg. of the Stile: height 161. 2. 206M: 
So is the Tang. of 66 deg. for 10 a Clock 1042384 0 


(To the Zog. of the 4th Hour, 279 parts 13447 | 
As the Radix: 90 5 („ 20.50 
Ils to the Log. of the Siler height 16r _ 2.206 
11. Jo is the Tong. of 75 deg for 1 a Clock, 10.57 
To the Lag. of the 5th Hour, 600 parts, 12.778 
Having thus far proceeded, that 5 Hours tro: 
G is calculated, namely, 7, 8, 9, 20; 11, there 4 
yet 4 and 5 in the Morning that muſt be dra, 
the {ame diſtance from 6 in the Morning, as 7 a 
8 are ; therefore, fot your better Inſtruction, lll] . 
the following Dial, and imitate this Geometric 
Conſtruftion. © | | | 
Firſt, Square out your Dial, and draw the Lin 
D, A, C, towards the bottom of your Plain; the 
with 60 degrees of Chords in the Point C, * 


10. 


ige of the Dial, deſcribe a part of a Circle as 
and ſet from A, to B, the complement of 
> Nour Latitude 38˙. 30 and draw the Line C, B, E, 
ade the Plane for the Equinoct ia. 
Have recourſe ro your Table, and 
Ake, in your Compaſſes, the diſtance in Parts 
den 6 of tke Clock and 11, namelv 600, and 
Mhke Marks with both Feet in the Equinoctial 
r the Hour-Lines of 6 in the Morning, and 11, 
it xemember to leave room above 6, tor 4 and | 
in the Morning, then take in your Compaſles 
parts, and ſer from 6, to 7, and 5, then take in 
eur Compaſſts 93 Parts, and fer in che Equator or 
aginoQtial, from 6 to 8 and 4 ; then take in your 
{Compaſſes 161, and fer in the EquinoQtialfrom 6 to 
„ Laſtly; take 279 parts, and ſet in the Equino- 
oil from 6 to 10, and thro? the Points in the 
quinoQtial draw Perpendiculars, and they ſhall 
Noze, The Stile muſt be the breadth of 5 an 
do of the Clock, as you ſee in the Figure, ane 
uſt ſtand perpendicularly in the Hour. Line ofs 


— 5 , ' 5 7 "ww; 4 


y 
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| | Nete, If you have 

L 4-4 2a mind to draw the 

"11 Quarters and Hatf 

- 1 44 Bours, and Three 

* 8 you max, 

if you obſerve what 
was faid 4a 
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| How to draw the Hour-Lines, apo 4 Direkt Ea 
- or Weſt Dial inflrumentally by the Folat Scale. 
* | „ | BAS 4 „„ 


1. 1 YPON che Point C, if it be an Ea Di 
"+ or upon the point D, it a Wet, wid 
60 deg. of your Line of Chords, draw an obſcure 
art of a Circle as A B, and in that Arch from tc 
8, ſer off the height of the-Eguinodial, 38 de 
30 min. and draw the Line CDE, then in ſom 
convenient: Place of the Line CE, as at R. drai 
the Line G, at 7 Angles to the Line ; 
ſo ſhall GRE, be the Sulſtile and Hour. line of 6, 
2. Draw IH, parallel to the Line EU 
+ 3- Repair to either of your Scales kno dn hy thi 
letters [Pol.] and fi one Foot of your Compaſſe 
At the beginning of the ſaid Scale, and extend th 
—- ether Foot to the Hour of 1. Set off that exten 
 YHomGros, and from Gto7, and on its paralle 
EC, from R both ways, and draw. the Haurs of 
and 7 paralle to the Subſtiie and Haur-line of 6 
Then take in your Compaſſes thediftance from ti 
beginning of the Scale, to 2 hours, and ſet it ol 
from G to 4, and ftom G to 8, and alſo from 
both ways, and draw the hour of 4 and 8 paralle 
do the other; ſo you have no mqxe hours to ſet qq 
' Towards; being 4 is the hour of Sun- riſing; bu 
proceed to ſer off the reſt of the hours towards H 
ou did the other hours, raking in your Con 
FPusſſes the diſtances from the beginning of the Sca 
to 3, 4, and 3, and ſetting each diſtance off 
ſpectively from G towards H, at 9, 10 177 — 
A 1 . = 


22 22 
75 
The back 


wo | 
e Boas. 


| 


NI ar; 7 
WES 


| 
| 
| 
| 
| 
E 
| 


ERS 


XZ) | 


1 from R towards C, and draw the hours of 
„ 10, and 11: and fo you have all the hours 4 
oper for an Eaft Dial. | 
4. And Laſtly, The diſtance from the beginning of 
he Scale to the hour of 3, gives the height of the 
tile, which muſt ſtand directly over the Hour line 
f 6, making Right - Angles therewith, and may be 
nade of a thin plate of Iron or Braſs, or a Pin 
harpned, whoſe extremity muſt give the ſhadow 
) the Hour-lines on the Dial. 
Note, That if you turn the Eaſt Dial drawn on 
aper from you, and look on the back-fide, you - 
ball ſee the perfect Form of a Weſt Dial, only 
Miſtead of the Hours 11, 10, 9, 8, 7, 6, 5, 4, 
ou muſt write 1, 2, 3, 4, 5, 6, 7, and 8. 


CHAP. VIL 
How to find the Reclination of am Plane. 


Ake a Quadrant and joyn it to the Side of a 
Square, and place the other Side of your 
ware to the Plane ; if the Plummet fall Parallel 
d the Side of the Square, then the Lower-/ide of 
lt Sguare ſtands Level, by which draw an Ho- 
ontal-Line, on which ereCt a Perpendicular, nd 
ply your Square to that Perpendicular, and if 
e Plumnet ills Parallel to the Side of the - 
were, thenThat is alſo a Level Line, and your 
lene ſtands Horizontally : If the Plummet falls 


vt Parallel to the Side of the Square, then turn 
our Square until it does, then draw an Horrzontal- 


Lire, on which ere a Perpendicular to which _ WW 
* 5 G "apply 


Dlals in another Latitude. 


f . 2 
apply your Spare, and obſerve what Angle your 
' Plammet makes onthe B2adranr, with the Side of 


the Square, that is the Angle ol the Recliuation a 
of the P lane. i 


r 
% CHAP. M Fig.raf 
of direft Eaſt or Weſt Reclining Dia 9 35 


Hour-lines may he deſcribed upon t 


3% 

8 all Direct North and South Redtining 1 
Dialt are reduced to n : 

wherein they would be Horizontal Drals ;, ſo all i 

Direct Eaft or Weſt Reclining Diels; 1 * 

Latitude, may be reduced to Upright Dec 


Definition.) An Eaft or Weſt Reclinin Dia, ls 
a Dial that directly beholds the Ezft or Weſt, and 
| Recline or fall back like the Roof of an - 


E Deren 
FF in dh 


Lads. to a £79 Latitud erein 1 

Songs Dial all become an ig Di, 5 
what Declination that Upright 1 Fiat al bat 
in that New. Latitude. 


e 


5 Ex . | » 
Suppoſe "ny that a dre? Eft, br Weſt Du 1 
in pe titude of London 51:30, mould Resin 1 
from the Zenith 35 deg. in what -Larirude w. 
that be an Uprig 7, Dra!? And hat Dertinarios 
* thalli bave i in that GT 
| RULÞ 


0 


of R WL Ef 


"yl The Complement of the known Latitude, is (al- 
mays) the Neu- Latitude; and the Cmplement df 
— ſthe Reclination is (always) the Derlination in that Wh 
Net- Lasitude. ö | —_— - 
So that if an Eaſt or Weſt Dia! ſhould Recline WM 
u 035 deg} in the Latinude of 51:30. thar will be an 
b. Dial, declining 55 deg, in the Latirwdeof Mi 
38:30, ET ba 
or 38:30. being the Complement of 51:30. is 
ie New-Latirnde, And 55 deg. being the (. 


> 


plenent of 38:30 deg the Dials Rerlination is the 


. 


Declination in that eu Darlinarion. | 
Tue Eancn for Calculation are, — 
s the Radius hes carat ode 10. O0 


is to the Sign of the Deciinat. 5510 — 9.91336 
is the Co· Tangent of the Lat. 38:30—10.09939 . 


LS AN =, & 


mea 


Flo the Tan. of the Sub. diſt. 45:5 2—10.02275 
wa —ͤ— 


5 um 


s che Z e x 
b to che Co. Sign of the Decli. 55:0 975659 WM 
ois the Co. ſign of the Larirudt. 38:30 89344 


9 the fign of theStiles height, 26.41 19.5213 


G 2 „ 


4 
N 
of 


; 


92 112 


8 
i 
+ . 


Ae 


As the Radius, © — — — po: — 
Is to the Co. Tan of the Decli. 
So f is the Sign 0 the La1i1ude. 


To the CoTung of the Planes 66:27—19.63 97 


Long. 


0 7 


* . | 
- 


:00- 9.845221 
1 9:79415 


3b: 


[95— 07 
Subſtile. 
o8 


1047 
03 
02 10 
101— 11 


12 


091 


— | 101 


2 * 


o8—— 33] 039——52| 
| 

4 1 

— — 


5 


Table after the manner of a declining-Dial; and 
and the Hour Arches calculated; we proceed to 


Draw the Line A, D, for the Horizontal Line 
of your retlining Plane; then at a convenient 


diſtance, and Parallel to the Line A, D, draw the 


Line G, O, 12, for the 12 of the Clock Hour Line, 
and making G, the Centre of your Dial, with 
60 deg. of Chords, in G, deſcribe the Circle O, R, 


Ip d, and from O, to R, ſer the Subſtiles diſtance 


from the Meridian 45. 52 min. and from R. to p. 
ſer 26. 41 the Stiles height, and draw R, G, for 


the Subitile, and p. G, for che Stile; then take 


out of your Table 03:52, 110% 12.41 31:18, 
75:50, and ſet fiom R, the Subſtile, for 


48:49 

the Howrs of 5, 6, 7, 8, 9, and 104 likewiſe take 
02:54, 10:00, 18:21, 29:24," 45:52, 71:29, and 
ſet for the Howrs of 4, 3, 2, T, 12, 1, and thus 


you have all the Hours as you ſee in Hg. 129. 


* 
. 3 3 1 


How to draw this Dial hy the Line of Latitude 22d 


Scale of Inclination of rheMeridian. 


14 


Draw a Line perpendicular to the Subſtile, paſſing 
thro the Centre, as a G, and take off your Line 


of Latitude 26 deg. 41 min. and ſet from G to. a, 


and B; then take the length of the whole Scale 


Having Calcu/atet the Requifites, and made the 


Aving found the EquinoQtial Diſtance as be- 

fore, and drawn'the- Horizomal Line, tne 
Hour Line of 12, and ſet off the Subſtiles diſtance” WM 
and Stiles height, proceed after this fnanner : || 


the Geometrical Projedtion of a Weſt Recliner. 


+ = "Mw, OD A 7 _— _ 
© - | + ——_— * 


G 3 : | 0 87 al 


1. 


of the Inclination of the Meridian in your Com 
paſſes, and fer one Foot in 4, and turn the other 
abovt till it touch, or croſs the Suhſtile as at b, 
and draw the Line h, a, and h, ö, then pair to 
your Table of Equinoctial and take off 
your Scale of Inclination eee, £627, | 
21:27, 36:27, 51:27, 66227, 91:27, one 

aſter another on the fans {ye f from h, * 
for the Hours of 4, 3, 2, 9 12, a Ka 1 of 
Clock; then mA 08:3 3, 25 33, 38:33, — 2 


68:33, 83:33. and place from 5, 
the Hours of 5, 6, 7,8, and 9, ace Clock. 


Note, That 9 of the-Clook is to be drawn-thro 
the Cantre forithe er of 10 in — — 
becauſe the Sun thineth nat in aur but 
13 min. after B; at Night. 

And thus ycu have at one Werk we DOIN 
vis. a Weſt Reelmer and an Eaſt Recliner, and a 

Weft Iacliner and an Eaſt Inclhiner, for if 2 7 
the Dial-theibottom-upwards, the-Centre lll be To 
| Northwards, and the Axis point Southwards, and 10 
thoſe Hours, VIZ. 3, 4, 5, 6, 7, and 8, will be 
the Afternoon bours of 'a We/tindlining Dial ; an Ar 

if you obſerve the ſame of che Ee, Reclining 

Dial, it will produce the Eaſt Tadlining Dial. 
| \ Note In the making of the Faft Reclining 
Centre muſt he on the Leſt · hand ſide 
. 2 4 lane, ond the Hours run the other way, 
as you may 1 W 
* the back- oo of in. 


1 * 


SEC T. 
- P s 


SECT. H. 
t of the Stile, the Declination of the San, 


Te Fg 
Reclination of the Plane given, to find 
we a the Lhe 00 or ſaketh ihe Ea Eaft or Weſt 


lining Dial, and ſbineth on the oppoſe ts 


es TP Planes: of 220 and 2 Recliners 
tion. or Incliners lie in the Circle of Po- 
fitions cy CY Reclination ; and ro Bil 
ind the time the Sr forſaketh the one to ſhing 
upon the other, obſerve this general Canan. 1 


the Radius — — 90. 10.00008 
to the Tang. of the Szr's decl. 23.30. 9. 63830 
So is the Tot. of the Fs 4 26.41. 282 20 


To the C ine of —— — 77. 22 19.33930 
To which add the Planes Long. 66:27 pr 


— 


And the Sum is — — 143: 3:49 - 
A to x80 is gear :IT 


Which 36.1 1 reſolveth into Time, by allowing 
15 deg. toan Hour, and to every odd deg. 4 min. | 
giveth 2 hours 24 min. after Noon when the Sun 
(in Cancer) forlaketh the 5a Reclining Dial 35, 
and illuminateth the te, the Weft Inclining Bt 
Dial, or it giveth a hqurs 24 min. before Noop, i 
when the Sun parteth from the £aſt Reclining I 


| Did, ani ſhine upon th 7 ü , 
we, 


Aw wu Uo), Fo fu = © 77 _ 


Note, That upon all Eaſt and Weſt Recliners in I the 
the Northern emiſphere, the North Pole is ele- le 
— and on rheit oppoſite Incliners the South U i 

ole li 


Note, The Meridian upon all Ea and Weſt p m 
Reclining Dials, lies parallel to the Horizon. nd: 

de R 

| OT 6 N 

CH A F. * 

de 

How 10 draw the Hour. Lines. «pon Diret South | 2+ 
e North Reclining Daals. 57 
6 CH Planes as do directiy behold the Ar 
1 North T] 


© Goth 1 Point of the Herizon, but do 
| Reclining (or fall backward ) from the Zenith to. 


wards the North pare called = 8. Dire 


Planes Reelining : So many as the Re 
clination is: And of ſuch Planes their are Six Vari. 
etics ; Three of South, and Three of North Recli- 
ners: All which may be Reduced ro New Latitude: 
wherein they will become Horrzontal Planes: And 
conſequently Dzals (or Hour-lines ) may be de- 

* ſcribed upon them by the Preceprs delivered in 
che! Chapter page 15. 


1. of South Recliners. 


Ex umples of all theſe Varietizs of Reclining 
Planes, in the atitude of London 51 deg. 3 o min. Pe. 
To find the New Latitude. 


9 a. Let there be a Direct South Plane 
5 in 


7 


le. I Zenith thereof 20 dep. In what Latitude 


th l that be an Horizontal! Plane? The Planes 


lination 20 deg. being leſs then 38 deg. 


eft$ min. the Complemem of the Laritude of 
non, Subſtract 20 deg. from 38 deg. 30 min. 


: Remaind ＋ (or differance ( 18 deg. 30 min. is 


le for hit Latitude (hall be a* Soutb Reclining 
1 in the Latitude of London. 
th 2. ariety. If a South Plain in the Latitude 


xe Zenith thereof: In what Latitude will that 
de le an Hori gontal Plaue? | 

The Reclination of the Plane 60 deg bony 
lofeater then 38 deg. 30 min. the Complement of 
o. Ne Latitude of London, Subſtratt 38:deg. 30 min. 
om 60 deg. and the Re mainder 21 deg. 30 min. 
the New Latitude: And and Aprizonta Dial 
ade for that Latitude of 21 deg. 30 min. ſhall 
ve for a South Dial Reclining 60 deg: in the 


nirude of London. Then, 
The difference between the Complement” of the 


nde, that is neither Pole hath any Elevation over 


de made by the Rules delivered in the 6 — aa 
of this Book, or by Page | LS 


in PA Latitude of A which Reclines from 


e New-Loneitude. So that an Horizontal” Dia! 


f51 deg. 30 min. ſhould Recline 60 deg. from 


f 
i Liitude of London. 

„1.3. Variety. If a South Plane in "the Latitude 
df London ſhould Recline from the Zenith there- 
e. If 38 deg. 30 min. Equal to the Complement of the 


i iude of London and the Reclination being no- 
bing ; it ſhews the Neto- Latitude to be no Lati- 


ſuch a Plane, but is an Equinotial Plane, and muſt 


2. 07 | 


2. Of North Recliners. 


1. Variety. If a North Plane in the Latr: 
25 deg. 30 min. ſhould Recline from the 2 
20 deg. In what Latitude will that be 
Horizontal Plane ? 
The Neclination 20 deg, "being Jef then i 
Complement of the Loeb of Longon, 38 d 
e add the Rechnation 20 deg. and the 
unde 38 deg. 30 min. 2 their ſuffer 
dep. 30 min. is the M Pf 0 
i zontal Dial for that ſhall be a North 2 
Reclining 20 deg. in the Lottude of 5x « 1 
30 min. 
2. Variety. If a North Plaue in the Lai 
of London, 5x deg, 30 min. ſhould Rec/ine fit 
tte Zenith 5 deg. In what Laune will f 
5 a Plain be Hgrizomal? 
The Reclination 75 deg. being greater th 
8 Add them together and tb 
make x13 deg. 30 min. which being above god 
take the Complement thereof to x80 deg. whit 
as 66 deg. 30 min. And that is the Nem . Latitud 
So that an Horizontal Dia made for the Liu 
of 66 deg. 30 min. will be a North Plane Reci -- 
ang 75 deg. in the Latitude of Loudon 5x dy 1 
30 min. 

3. Variety. If a North Plain i in the Latitu 
ef London 51 deg. 30 min. ſhould Recline frodfſ 
The Zenith thereof 5x deg. 30 min. bh wil 
Laticade will ſuch a Plain be Horizontal : 

Here the Reclination 5x deg. 30 min. is Eq N 
tor _ Latitude of D the Sum of 1 


EY 


o 


py 


9, 


nation By 30.1 min. and the Complement 


the Latta 38 deg. 30 min. Added tog 
Sum is 0 1 tor the New, Latitude: f 
all Horizontal Dial made for wat Latitude df 
J deg- will be a Nortb Plane Reclining 52 de 
— the Latitude of Landon, and muſt be 
ade b = 5 09 delivered in the gosb\ Chapter 
 tEthis Boo 155 
ae, that upon all Sah Reclining Direct 
, if the 8 Comple- 
at of. the Latitude, the South Pole is ee 
* to the Complement of the Latitude ang 
A Pale is Elevated, but is an Equinofial, 
made by Cha VI. And if more than the Com- 
ment of the Laritude, the Narth Pale is Me- 
. the ter. f the Dial is at tha bottom. 
the Non h Inclinigg leis than an Egui- 
the North Pole, equal to an EquinoQual, 
— Pale, and mare than à EFAuinoctial "the 


ts Pole. 
Note, 2, That up all NortbDize&Reolini ng 
ole; And on all Dien 1 5 


w—__ North. 
5, the Ie ty 


be height 0 the Stile, the Drouin of thn, = | 


1 and the Reclinat ien f the lane groen, 40 
bar time the Sun ſhall forſake a Northilaclin: 


ung 3 — . 
ee ther 


ib Vaberaef NorthandSanh Re- 
Cling and n Diale . And fiſt of 


tke 


4% © 


A Shine upon the aforeſaid South Reclining 20 dep 


_ - Semain 8 deg. 22 min. which converted i into tin 


the three South, I. In that which Reclines 20 d. 
being leſs than an Equinoctial, their are give 
the height of the Stile 18 dep. 30 min. the Ded 


nation of the Sun 23: 3o. ro find at what tit 
the Sen forſaketh the North Inclining Plane, 


3 
| As the Radius, * 90: 00: 10.0c 
Isto the Tar. of the Sun's Decl.: 23 £50! 92630 
= 14 ator of the Sriles beig 1$; 1 9.5245 

70 this Co-fine, — 51 1 


an 8 4 C1 IF. BY — 


Subtratt this 6 57 16 ont of 90 dep. chote n 


giveth 34 mia. before 6 in the Morning, and aft 
ir at Night, when the Sun in Cancer 1 * 
from the Inclining fide of the Plane, and Shi ie 

on the Reclining and contraty. 
2. Of that which Reclines to the pole, or equ 
to the Complement of the Latitude; This U 
lyeth in the Six a Clock Hour. Circie, and then an- 
fore the Caſe is plain, that the Sun always palk wh 
from one fide of the Flat to che other juſt at Six (ing 
the Clock; and from the 13th of September, ¶ Di 
the 107 of March (or the Sun's abode in N 
Y 


Southern signes) the Sun ine not at all upe 
the reclining fide, © 
3. In that which Reclines bo deg being 4 
than an Equinoctial; there are given che i 1. 
height 21: 30. the Sur's Declination 23 : 30, Marin 
N at br time 13. Saf partech = this Nol v2 


* 


8 * | Fi 


'95 - 
 (lining\Dia/, to ſhine on the Souls alu 
ive polite. thereto. 


0 4 * 
- N £ ö : any U 2 


tit T the Radius,- oj 00 10. O0 
zo the Tong. of the Sun's Decl. 23.30. 9. 63830 
jeg n the Tang. of the Seiles beig al. 30. 9. 59539; 
J this Coline— 8008 19. hers 


4) 


2 


Subtract © 285 als” ond of 90. and thei will 
min og. 52. which converted into time giveth 
hours 39 mio. before Six a Clock in che 
ming, and after Six at Night, when the Sun 
Y Concer departs from the Inclining fide to illu- 
ate the oppoſite Recliner, and. contrary. , And 
fs may you be Gerisfied for for any other . | 
| the Sun whatſoever. 


SECT. II. 


U l 

Wir bei ebt of the Stile, the Declination ef the Sun, 
and Reclination of the Plane being given, ta ind 
Jl what time the Sun forfaketh the North Reclia. 
der Dial, to Shine upon Fer 0 Incliting 


21 


N North Direct Han their are * 
Verieties which ſhall be ſpoke of as follow- 


1. Of the North Reclinifly 20 deg. This Dial 
ing the Gas 1 
Does upon the but TH; 
de in the Waben Sis, ſome part 8 


* 


TOY 1 947) 
Pay on the Recti -and ſme 
Inclining fide; * pare 55 


quantity of time is foul 


by-1 the following Proportion. 


& the Rar wan — "606, rd oe 
Is to the Taxe: of the Sun's decl. 23.30. 9. 655 
90 Wehe Tang. of the Stile height, $6.30. 10.2120 


— 


8 44-48. 19.950 


Which $45. reſvlied into time, giveth 
hours 59 min before, and after Noon, when 
Sun in Ca forfaketh, and returneth again! 
| the reclining of the Plane. 

2. O che N . 1.30. 
Ter Diat+ Tus Dal lying n 
Circle, hath the Sum Rue his bee in t 
Northern Sines, ſhining only on the reclining Side 
and the Sun in the Southern Simer ſhines upon t 
| Inclining Dial. 


3: Of the Nen Retlining 7 5 deg; being ma 
thin Polar: Fhis Dial, Aris the Sun's abs 
Northern Sines, hath the Sun only ſhining: 


*Rechning Dial; the reſt of the Year | 
ſhinerh upon both (whoſe time is eafily found 
the ination) until the Meridional receſs ( 


the Sun from the Zenith (or the Zenith diſtand 
winch is all one) be greater than the Rec/ina! 


| the Plane, and it ſhineth only u 
ing Plane. a N 


To pd the time of the Year for that, Subtrat 


d1s 


the Reclinzrion of the BqttinoRtial 51.30. frodlfſ® t 


mie Rev/imanort REM W ee ere wi 
. remii 


_ 


* ww , 
3-30. the Declination of the Parallel i 
5 * Plaue lieth, which. is the: firſt degree. 
8 (as you will find by Calculation) 
at that time which is the 10th of December, 
Sith forſaketh the. Reclining Plane to ſhine. 
on the Inclining Dial, as yon will find by 
following Proportion. 
the Sine of the Suns Decl. 23.30. 9 9. oo 
N 10 O 
is the Sine of the Difference 23.30. 9. 60069. 


h | — 
this Sine — Aobo 
2 YVhich ib the third Sign from Liu, namely 


pricorn, (as I ſaid before) when it forſakerls, 


— Dial, to ſhine only upon the Inclin- 
Dial, — ſo continues till it a again to 


which is the Funes with it, whice 
4e 1075 of June. 
75 deg; be: 


[have choſe. this Dial teclining 
| ſe the Operation, or Vorbis. may ſeem di- 
„ berauſe the firft term 23.30, which muſt 
Kays be ſubtrafted. from the third, (which 18 
un 30,) the remainder is 90. oo. 

El {hail here give you the Working of the Canon 1 
a Dia i” 70, deg. ; 
e. 


: | the fine of the Subs 23.30. 9. PP 


— — —— 


9 to the Radius — 10.00000 
is the fine of the Difference, 18.28. 9. 50072 


J this fine. r ———ng2.33e 8. $9975. 
l | 


| above the North loclines, Cc. 


OC a L ' 


On of 52: 33, ſubera zo deg for the ſine Libr, 
there will remain 22. 33, of Scorpio for the plac 0 
of the Sun, when it forlaketh the reclining Di. 
to ſhine only on the Inclining Dial, till it aſcend 
again into o: 27, of Aguaries, which is in Para 
elliſme with it, by this place of the Sun eve 
Almanack will (hew the time of the Year. 

© Fore al ſo, That in making of any of theſe Nor: 
or Seuth reclining Dialt, you have made alſo 
Direct North or South Dial inclining from tłdq 


Zenith towards the Horizon, ſo many Degree 


= 
Tcl. Coation. | 
63 when you have made 2 South Dialer 
clining from the "Zenith 60 deg. ( as II the ſecon 
Variety of South recliners in this Chapter) yo 
have alſo a North Dial Inc/:7::72 to the Horizon 
So deg either by drawing the Hour-lines and Sri 
through the Center, or by turning the Reclining 
Dial abour upon the Hour-line of VI. And ther 
as the North Pole is Elevated upon the South 
cliner ; ſo much will the South Pole be- Elevated 


7 


[977 


' 


5 
22 Delli ving ial Recli: nin 
Planes, 


CHAP. XI. 


ra 
e 


ti 


w 


8 As there were fix Varieties of Direct Nerth 
c and South res Planes, fo alſo are 


<Pteir of South and Nor! Declining reclining 
lanes, vis. Three Varieties of South recliners 


Ching, and as many of North E. declin- 


Of South Recliners Declining Planes. pa 

[. The declination may be ſuch, that the re 

Wining Plane, ſliall interfeft the Meridian be. 

nk the Zenith of the place and the Pole of the 

Nor 

Il. The Declination may be ſuch, that the 

wth reclinining Plane, may fall upon the Me- 

an Juſt upon the Pole · point; and ſuch Reclin- 

og Declining Planes, are called Equinoctial De. 

iners. 

It. The Declination may be ſach, that the 

bh Decliner may fall ste the Pole of the 

orld, and the Horizon. 

Theſea are! the threc Varieties of South weer 
ini | 

In North Dectaths reclining, there are hits 

ther Varigties. 

1. The Declination may be ſuch; that the] 1 e. 

ning Plane, may eut 7 Meridian, h | 

.. 


j 


: 
==. 
| X 


96 
the Zenith and the EquinoQiial. 
H. The Declination may be ſuch, that iu 
Nerth reclining declining Plane, may - croſs i} 
Meridian in the Point where the Equinoctial cuſ q 
it.— And ſuch Planes ate called Polar declininfljs 
Planes, becauſe the Poles of them lie in the Auf 
of the World, and the Subſtile in ſuch Planes, wiſ 170 
— always Perpendicular to the Meridian of MIt 
III. The Declination may cauſe the recliniq yy 
Plane to cut the Meridian, between the Equi 


noctial and the Horizon. | tit 
Examples of all theſe Varieties follow. 
1 15 . N As 

I. Of South Recliners, I 

R 8 ä To 

The Erft Variety. | 

CHAP, KI. Fe. 24# tio 

| hei 


To draw Hour-lines, pon a South Reclining Plau b 
- Declining Eaſt or Welt, which paſſeth betwe : 


- the Zenith and the Pole. | ö 
. Th 
Examples Th 


1 E T the Lat. of the place be North, Fi: 3Y Th 
The decl. of the Plane MEA,, 20:0 Tt 


The reclination of the Plane be 20: 0% Th 


I. To find the New-Latitude, wherein thy Th 
Plane ſtands as an upright Decliner. 


Th 


— 


g - 99 
- Te Canon for Calculation, — 2 

an the Radius . —90.00, 2906060 
ningls ro the Co ſine of the Old decl.20.00. 9. 97298 
Ay 80 is the Co- Tang. of the recl. 20.co. 10.43893 
ig To the Tangent of —— 


The Lat. of the place Subſtrafted 5 1. 30. 


68.49. 10.41191 | 9 


There remains * 3 
nu Whoſe Complement 92.41, is the Nero. Latitude. 


qu II. The referring of this Plane to 2 new-La- 
titude, doth alter the Declinatios allo z thetefore 


a New-Declination muſt be found. 
The Canon for Calculation, 


As the Radius. 90.00. 10,09090 


ls to the Co-fing of the Recl. 20.00. 9. 97298 


So is the ſine of the O Decl. 20.00. 9. 53495 


To the fine of the Net- decl. 18.45. 19.50793 
Having found the New Latitude and Declina- 


244 tion, you may find the Subſtiles diſtance, the Stiles 
height, and the Planes difference of Longitude, Mi 


by the Chapter, which are as followeth, - © . 


The height of the Pale above the Horiz. 5 . 30. 
The Planes Old Declination, 20. 95 


The Reclinatio n ——— 20. 0 i" 
J The Planes New Laticude —— — 72.414 
The Planes New. Declination ——. 18. 45 


The Subſtiles diſtance from the Meridia 05. 43 
The Stiles highr. — — —1 6. 2 3 


2 : 
A FE; 
* - 


The Planes diſffetence of Longitude e 1 9.34 y * q 
| H 2 F * 2 The ih 


UA OI IT Rn _— 
* 


things neceſfary, you may frame à Table of Angle 


But to draw , | * 22 77 

this Dia upon. | 4 e | Hour | 
' the Plane- Er: Pole , 1 arches} . 
n _ ' OY — „ 


the Hour line 


Horison, as in 5 | 2 Þ a 55 266222 1 


— — — PT ‚—˖Üð»  — — — 2 — — - — 
* 
. 


788 


4 
——» 


itude and zeſt of the 


* 


Having found the Long 


at the Pole, as was, directed in the Chapter, 
upright decliners; and from thence you may 0 
alſo the Hour Arches, and ſet them down in 
Table 3 as you ſee here followeth. x 


2 $5" 


m. d. m 


not to X . 77 4. 


of 12 pen | 
dicular to the 


vpreppane: 2 40 26113: 3 1 
. bur ir muſt 2607: 381 | 
make an angle : 26102: 58 
with the. Ho 


 Hizottal line 
of the 7 55 8 
ing plane: A * 
therefore the 2 


muff be found 
therefore, 


L101 J 


tel > The Canon for Calculation is 
legs the „ 90.00. 1000000 
ro che fine of the Reclimtion. : 20.00. 953405 * 
ind de is ahe Tang. of the Old decl. 20.00. 956106 
n o the C. Tan. Py df ofthe WK: > 54. Sk 


Bavieg fon dh 8 10 | Meridian 
makes with the Horizontal line; the next thing 
is to find to what Coaſt ic muſt run, and either a- 
dove it or below it. 
Nou in all Sauth Planes that doth recline and 
E ſo much that the Plane hecomes Tels than 
an Egui nac Plane, the Meridian doth defend 
below the Horizontal line at that end which lies 
contrary to the Coaſt of the Declination. And in 
flak North Planes Inclining and Declining, ſo much 
25 to make it leſs than an Equrnottial Plane, the 
Meridian will aſcend above the Horizontal line at 
chat end which lies contrary to the Cooft of the 
lanes Declinatian. 
„ Having ſhewed you to what Coaſt theeMeridiar 
muſt run; we now come to the drawing of the 
an e 
b. (The Gedmetrical #wjeftion, 4 
Drau the line WC E, for the Horizontal» line 
of the Plane, then in the point C, with 69. Aeg. 
of Chords deſcribe the Circle WME, and from. 
"|| W., to M, ( becauſe the Flane Declines Eaſt) ſet 
92. 54, tde diſtance of the Meridian and Honi aon, 
and draw the line C M, for the Hour line of | 
\» BY 
| Then rake 05. 43. the Subſtiles diſtance, and 
WR to Q, and 16. 23 and ſet from 0 
H 3 0 


It 
1 
1 
[ 
19 
2 VB 
« \ 
1 


7 — a o 


12 


—— u — 
6 e . 
- 5 ty — 


op — ä — 
* D 4 * q 
p bd * 2 mY a - o — * 
22 — pr — 
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3 
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o wg on, 00 
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rr 
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* ” * * - (2 
reg . . EOS oo AE . 


[102 J 


to P, and draw C O, for en. and C P, 
* . 50 
Y, Take 01. 17, 05. 44 11. oo, 19. 07, il 

30. ns 56. 53, and ſet from O rowards . 
ikewiſe rake 02. 38, 07. 38, 13. 31, 22. 16, 
38. 26, and 74. 11, and ſet from O, towards W. 
and from C. the Center draw lines to every one 
I the Points, —_ will be Wee xo the 
ane. 


| How 10drawthis Dial by the Line of Latirudes, and 
Hour Scale ; rhe Reguiſſtes being Calculas ed. 


Having PR your Horizomal, and ſet of 
the 11 of the as from the Harigon, 
the dubltiles diſtance from the Hour line of 12 or fuck 
Meridian, and the Stiles height, draw a Line as 
BY, paſſing thro” che CenterC, and Perpendicular 
to the Subſtile. Ho: 
Then our of your Scale of Lacirudee, in page 
62 take 16, 23, and ſer from C to, and D, chen | 1 
| rake in your Compaſſes, the length of the Whole 
Scale of 6 Hewrs, and ſet one foot in B, and turn As 
the other foot till it touch the Sub/rile, as at A, Is1 
and draw the line AB, and AD. +» 80 
The Inelination of Meridians in this dune, Te 
| was found to be 19. 34, ſeek that on the ſecond I Er 
| Scale of go deg. and juſt againſt it on the fiſt FT 
| ocale you ſhall find x hour 19 min. which ſhews 
that 8 Suhſtile ſtands upon 19 min. paſt x, on | w 
the Dial declining We/?, and 41 min. paſt 10 on fo 
the Dial declining Eat. I: 
No repair to your Table of Angles at the Pole, P 
10 take 04. 34» from . Scale of Inclination of | © 
 Menidians, 


" Bike 19. 34, and ſer from A, to XII, and from B, 
v VI. then take 34. 34. and ſer from A to 1, and 
rom B, ro VII. then take 49 34 and fer from 4, 
o II, and from B, to | 
HL. then take 64. 7 | 

and ſer from 4, to III. 
and * B, to gre 8 
hen take 79. 34. an 

ſet from A, to iv and 
om B, to A. Laſtly, | 


Lines drawn from the 
Center C, thro' every 


one of theſe points ſhall | bg 
be the Hourelines for „ 
luch a Pia. | 


How to find what time the Sn forſateth the North 
» Inclining Plane 10 ſhine upon this Scuth reclining 
Plane, The Sun being in Cancer. Mp apa 


Asthe Radius 
Is to the CO. Tan. of the Suns Decl. 66. 30.9. 68865 
So is the Tang of theStiles height. i 5. 45. 9. 45029 


To the Co- fine, of 84.3 9. 08394 || 


From which Subt. Planes Long. 1 9.34 $459 
There will remain ————— 63.23 


which converted into time, by allowing 15 deg. 


5 
for every Hour, and a deg, to 4 min. gives 4 Hours If 
1 
| 
| 


13 min. after Noon, when th: Sun parteth from dhe 

PI ire, declining and reclining?20 deg. oo min. Eaffe 

wards and ſhineth upon * North Inclining Wah 
| 4 l 


Mer. and fet from A, to Al, and from B, to V, then 


00. 10.00000 - 


the part © 


eth 5 hours 10 min. the time from 


— 


pſofire ibereio; To find the time in 0 
Morning, when the Sun forſaketh the North la 
clining Wef?, to ſhine upon the Sourb declining | 
Eaſt. LS > . „ F 


' "Unto the Co-ſine before found vis. 82.57] . 


Add the planes Longitude, — —— 19.34 
The Sum is — —— —— 101: of 


Which is 202. 3x, that be reſolved into time 
iveth 6 hours 50 min. trom-Noon, that the Surf}. 
| hare North Inclining Plane, to ſhine on the] 
South Recliner : Or if you take the Cqmplement 


of 102. 31, to 180 deg. which is 77. 29, It giv- 


— 


* 
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CHAP. XII. 


TT Aving the Declination given, to know what 


Reclination will make it an Equi naclial Dial, 

Or having the Reclination given, to know what 
ination it gquires to make it alſo an Egui- 

ni declining Dial. | 

- Whereby you may know at any time if your 

reclination and declination: or declination and re- 


clination makes yaur Dial plane more, or leſs, 


than an Equina tial declining Dial. 
: — ; 
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Let the declination given be 65 deg. 40 min. 


is the Radius 90.00 —— —— 10.00000 - 
to the Co-Tang, of the Lrarr; 51.30. 9.90060 
So'is the Co-fine of the Declina. 65. 40 5.6 1454 
Fo the Tang. of the Reclina. 18.09 19.51554 


Let the Reclination given be as found 18.997 ?- 
\s the Radius 90.00 — —— 100 
sto the lang, of the Latitude 51. 30 10.39939 

vis is the Tang. of the recl ina. 18. 09 2 9.51 503 
ro the Co ſine of the declina. 65.40. 196150 


= " =__ 
* 


* Nr 


a 9 . CHA 4 XIV, {7.5 5 Fig. 23. 
TS £4, Wks: 

0 to draw the Hour-lines upon any Declinksg 

Equinottial Plaue. 


the Example be of a South Plane, Declining. 
Eaſt 65 deg. 40 min.” and Reclining id deg. 2 
mia. in the Latitude of London 5x deg· 30 mn. 
N Declining Reclining Equinoial Dialt, before 

the Hour-/;nts can be drawn, three things 
wſt be given, and two things found; the things 
ven ate, POLE IT oo ITEM iO 


| | 


vi 


1. The Latitude of the place, 5 30 
32. The Declination of the Plane, 65 40 
3. The Planes Reclination, 18 9 


N 


[1963 


The things found are, 


+ $5: The Inclination of the Meridiant. 


As, the Radius, or fine of 90 deg. 10.000000 
Is to the ſine of che reclination, 18 99.493466 


So is the Tangent of the Declina. 65.40 10. 344652 
To the Tangent of 34 deg. 34 min. 19.838118 


Wuoſe Compleinent 55 d 
diſtance of the Meridian aud Sub 


26 min. is the 
le from the H:- 
riaamal line. 


Fer che Inclination of the Meridian of the place 
from the Meridian of the Plane, Thus, 


As the Radius, or fine of go deg. 10.000000 
Is to the fine of the Latitude 31 309. 893544 
So is the Taxgent of the Decli. 65 40.10. 344652 
To the Tangent 59 deg 55 min. — 10 237196 


Now becauſe 59 deg. 55 min. is almoſt 4 hours 
diſtance from the Metidian, I conclude that the 


**--Subfiile ſhall fall near 8 of the Clock, on the Weſz 
' fide of the Meridian: Becauſe the Plane declineth 


The 


... 


81. The diſtance of the Meridian and Horizon, 


For the diſtance of the Horizon and the Meri. 


*  SOLIOPEL ä 
The Requifites being found, Draw the Horizon 
fal- line D A, then with the Radius of your line 
ff Chords, deſcribs the Arch A B, and ſet thereon 


om A to B 55 deg. 26 min. the diſtance of the 
ridian or 9s trom the Horizon, and draw 


1 
* — 


B D for the Sub Then perpendicular to the 
dubſtile, draw ti lines FG and CE, having 
tound the Iaclination of Meridians to be 591 deg. 
r5 min. find it on the ſecond Scale, and aga nſt iy" 
on the firſt Scale you ſhall find 3 hours Fg min. 
Then having recourſe to the Table tollowing, 
ſet off the Howrs from K and H, according to the 
lireQtions of the 27th Chapter, for the far declin- 
er, taking the ſeveral diſtances with your Com- 


From K towards E. From K towards C. 
4 Mh on the Plane d. VP on the Plane 


— — 


| 
| 


o 59K ee 
t 5K 10 || IIK 
4m it IK 

3 JK 12]; IK 
+ 558. - 1 [4 IK 


x and e. 
2 ting them off from K towards C and E, as the 
tab plainly ſheweth, drawing lines para/le] to 
1 


paſſes out of either of the Polar 


the Sabſtile th thoſe-points, and thoſe Lines 
(hall be the Hour lines required for that Plane. 
- The extent of the Compaſſes from rhe beginning 
Jof the ſame Folar Scale to the Hour of 3, gives 
the height of the Stile above the Subſtile, which 
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, 
| 
: 
, 
l 


——— — — —äB ——— — M — 
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1 may be à Plate of Von or 
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L108 1 gb 4 
Braſs ng, over 
the Subſtile H K; and fo the Dial is fmilhed. 
LOAD ; i MS k ; "2 En „ 
9 TH 8E CT. v . ; 
1 BE „ iat 
Him to find tobat time abe Sun puſſeth from one 
gde of an EquinoQial Plane # the ober. 
"Sa $4 24: © 14 45 Gans; 
"Very Plane Reclining to the Equinediat is 
L. concidenr, with ſome, Hour-Circle, or part 
A therefore the Sun, in what Paralell h 
from one ſide of that Plaue to the other, at the 


* 
7 


5 
% 


* 7 * 
8 4 4 py 2! y 
c 1 


F of —— "=— Joov 9.76180 


Which 30. oo. being converted into time, giv 
Þ 2 hours from Midnight, when the Sun Palfech 
om the Iaclining to the Reclining Plane, and 
ckoned from Noon, when the San torſakerh rhe 
clining P/2ze, and Shineth upon the Inclining 
fide again. And thus it continues till the North- 
ern amplitude er the Sun is equal to 65. 40 the 
Declination of the lune, from thenceforth it 
- Shjnes no more upon the Inclining part in the 
Mam ung, and when the Sort hern arplifude of 
the Sun is equal to 85. 49, the declination of the 
Plane, then it forſaketh the inclining ſide at Even- 
ing alſo, and the reſt of the Lear it obly Inlight- 
nech the reclining ſide of the Plane. 


a 


3 3 


Note, 


may ce by rhe 


| Av'tlis Tine of the Latitude —= fl. zo, 89354 
tothe Radius —— — $0.09. 10.0 
is the C Tan. of the Platiesdecl.65.40. 5.65534 


g SSS. 


L 769 4 
rote, the een all theſe e an x. oth * 


, and South. $111 2 | 23. ns 
*. 2 | 


'E F s . þ 
: " * » %& F + «% 4 4 * , = 
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r 
by a 


Nr © CHAP. **. T7. | 


jy draw] Hour-lines upon 4 Sourhi Reclining | 
Dial, declining Eaſt or Weſt, which Nass ' 
reveen the Pole and the Horizons" ©; 


H E third variety in Saunb a A 
T clining:Dials, is of thoſe. that paſs between 


the Pole of 42 World and the Horizon, therefore  , 

becauſe the Plane falleth between the North. Poe 
and the Horizon, therefore the North Pole is ele- 
vated above it; from whence you may — | 
that the Center of the Dial muſt be See 


upon the Plane, and the Hour lines raging . A 
ward to the North Poles 


\ Example, Ler the Latitude of the — 
The decliuation of the Plane be. 
The reclinarion of the Plane be "48h 90 


17 005 


I. To find the Latitude of the hi wherein 
this Plane ſtands as An e © T5 vs. 


As the Radius * * „ We 
Is to the Co · ſine of the Qa Decli ng 9. 93753 
So is the n of che Delf _ 9. 84722 

e BT nu 


The erde jan this Thagent and the 
Latitude 51. 30, is 20. x6 whoſe Com hs. 


, 19,44, is the New Latjruge, Nas The 


II. The 


— — w—_—s 
of . 


r , 
refering of this Plane to a-New Lati. 


tude, doth alter the declination; therefore a new 
declination mult be found. eee 
As the Radius o. oo. 10.00000 


tothe Co; fine of the reclina. 57 00. 9. 75859 
So is the {ine of the Old decl. 30. 00..9. 69897 
Jo rhe fine of the new decl. 16. 40. 19.45756 
Having found the new Latitude and new decli- 
nation, you may find the Subſtiles diſtance from 


te Meridian, the Stiles height, and the Planes 


_ difference of Longitude,” as you were directed for 


upright decliners.---- Only Note, inſtead of uſing 
the Old Latitude and declination, you muſt uſe 
the new Latitude and declination. % 
Tube diſtance of the Meridian and Horizon may 
be found by che- directions of the 12h Chap. page 


* 


| Jold Latitude 2 SI 3e 
9 | | Old Declination . * : -7<\* 4&1. 
om Reclination of che Plane 55 : 00 
f 5 New Latitude : 69 : 44 
"NSF: 
| 9 ? ]Subſtiles Diſtance ſrot o6 ; 0} 
u may frame Stiles Height | * +29 


Table of An- | Planes Loagi | ny 
Nee. Meridians ral from the Horizon. 64 : 4' 
according to.. — 

:the Dire gion 
of Upright De- 
eliner. From 


ubſtile 


* 
p 


* ; 


* 


> i D@ 5  CoOoAu=5rj 686o5o0/ Pe un Sy oO = Mg 
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bl |} _q49 + 


2 111 
Ihube Geometrical Projection, ; 
1. Draw the Horizontal-Line AB, then on G 


the Center, with 60 deg, of Chords, deſcribe the 
Circle AEB, then take 64. 41, the diſtance of W. | 


Meridian and Horizon, and ſet from B to C, be- 
cauſe the Plane declines Eaſtward, and draw te 


Line G C, for the Meridian or 12 a Clock; then 
take 06. 03, the Subſtiles diſtance from the Ae. 


ridian and ſet from C eo D, on the right hand of | 


the Meridian, becauſe the Plane declines Eaſt- 
wards, allo take 19. 25. the Stiles height and Far 
from D ro E, and draw GE, for the gie ang 
GE, for the Stile. 


Then from the ſame line of Chords you 45 


ſcribed your Circle A E B, take 8 & 97 Wer! 
26. 16. 52, op. 46, 04-10, , whe Fom the $ le 
D, for the Hours of x, 6, 7, 8, 5, and 10 in the 


fore-noon : Then take oo. 53, C6. 02, 12. Or, 20. 


OI, 32. 42, 56. 25, and ſet n the N 
for 11, and x2 at Noon, and x, 2, 3, 4, In 
afternoon, and from C, the Center of your. Das 
draw lines thro' the ſeveral points, you have the 
* defired. 

Let the Stile make an Angle of 19.25, 
above — Plane, and be ſet perpendicular to the 
Subſtiler-tine G 


clining Ea 
of ay 547 i 


and, * "hg 


Te doth b require, For fiſt, this air t 1 : 


. 34S. * 2 
' 8 7 


( 


, and raiſe the 42 to make 


| . = . 
073 : - 


| a2 7 
the oppoſite - North declining 38 deg Weſt, and 
1 to the Horizon, * 2 al io — — 
ac lian IWeſt, zo deg. and reclining 55 deg. 5 
a his' . a e North declining E ff zo.deg. and 
55 deg. 

** Lye: 1 in all Soxrh tecliner more than an 

alfi the Meridian doth aſcend above the 
Harizontol line, at that end which lies the ſame 
way with the Planes declination. 
And in all North Inclining declining Planes 
more than an Equinoial, the Meridian doth de. 
| ſcend below the Horizontal line, at that end which 
lies the fame way with the Planes declination. 

. Thoſe South Planes are Eguinocrial decliner, 
whole reclinarion, and declination maketh them 
fall into the Poleof the World, that is, the Plaue 
doth paſs thro? both Polar, and by thar reaſon'the 
Stile doth make no Angle with the Plane, but 
doth He Parallel to it, and thoſe Planes, are ſaid 
to be leſs than Eyuinactia Planes that paſs be- 
tween the Zenith and the Pole, and thoſe more 
than Eyui nocria Planes that pals berween the Pole 
and the EDrizon. + 

Note, that in the Operation Is in South Planes ) 
infindicg the New-Laricude, if that rhe Tangent 
that comes out be equal to the Latitude — the 
place, that Plane js ſaid to be an EquinoTial plane; 
but if more than the Latitude, it is leſs than an 

anoffia! Plane; but if leſs than the Latitude, 
hen is it more than an 3 Plane. 
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err 

e bf the place the Sun's Dectination, 
"worth the Declinarion, and reclination given, 10 
find what time the Sun forſaketh the South re- 


"ing oppoſite thereto, *\ 


A 5 the Radius 9oioo. 10.00000 

Is to the Tan, of the &. decl. 23. 30- 5. 63830 
0 is the Tan. of the Stiles heig. 19.25. 9. 54713 
Io the Co- ſine of + 81.11. 19.18543 
Unco this Co ſine 8 1. 1 1. add the Planes Lon· 
+ Reitude 17. 42, the whole Angle is 98. 53.90 
aeg. is 6 hours, therefore 08. 53. relolved into 
\ Frime giveth no Hours, but 35 min. before 6 at 
Night, when the San in Cancer forſaketh the 
lane reclining, to Shine upon the Inclining fide 


to time giveth 5 Hotrs 25 min. from Noon, that 
be Sum in the Morning, parteth with the North 
lining Plane, to Shine on the South reclining 
Plane, oppoſite thereto. Thus I have done with 

wth reclining Dals. | Se 


Of North Recliners, 

nA. XM. Fg 23. 
Www fo draw Hour:lines, upon a North Reclining 
+Declining Dial 60 deg. Weſtward, and Reclining 


16 deg. [rom the Zenith tomard EquinoCtial. 
- . To find the wo Latitude. | 


* 


: a _— 
. bs 
* 
& 
*. 
: . 
4 1 


clining Plane, to Shine upon the North reclin - 


thereof, or again the Co-fine 8 1. 11. reſolved in- 


C. Arithmetical ——— —— 0.54250 

Is to the Radu. — 90. oo. I0.00000 
So is the Co- ſihe of the Planes decl. Co. oo. 9.6 98 97 
To the Co. Tangent of—— — 29.50. 19.4414 


Thiscb Tespe being compared with the Latitude, | 
J. 30, there difference 21. 40, is the new Let itude. — 
2, To find the New Declination. | 


Ace: Tar. of the Planes reclnation 18-30, 


_ YT 


* 


As the Radius —— — <= $0.00. 10. Ooc oo 
I to the Sine of the Decliyation, 60.00. 9. 93753 
So is the Co-fine of the Reclina. 16.00. 9. 98284 
To the fine of the New declina. 56. 40. 1992127 


3. To find the diſtance of the Mer. and Horizon, 


Is to the Sign of the Rec/inar. 16:00. 9. 44033. 
0 the Tangent of the 94 decl. 60.00. 1023856 
3 ofthe Meridian 204 fl izon,F 54 a8. 1967885 


The Latidude of the Place=— —— m=—51. 

The Reclination of the Plane = 16. oc 
Ihe decl. of the Plane from the NorrhIVeſt.66 

The New Latitude = 21. 4% 
The New Declination in that Latitude, 56. 21 
The diftance of the Mer. and Horizon, 64. 25 
The diſtance of the Subſtile from the Mer. 64. 2! 
The Stiles height above the Plane, — 30. 5s 
The Planes difference of Longitude — 76. 10 


* Haring found theſe things, as you wersdireCtcdf ft 
5 0 former) 
* | 


L 1 15 = 
formetly, ) you may proceed to the making of 2 3 
Table of Equinx712/ diſtances, and ſo alen “- 
the true Hour diſtances, as. you were Taught in 
. Decliners, and they will be as follometh. 


| The Grange Projotion, 


Draw an Horiz- 
Wo Line almoſt 
ins the middle 

the Plane, as A 

B, then chuſe 2 
place in the Haris- 
antel line for bs 
ter, as at C, 4 
with 60 8 
Chords make the 


8 
deA,B 
E Gf 


1 _ 
y belp of a line 
# Chords, ſer A, 
12. 64, 29. . thedit- 
tance of the 
ridian, and „ 
for the North: Part 

| — T6, een or, 
more properly 
"IB, the, 7eft point of the Horizontal line e 
to 'D, e South part thereof, and draw the 
DC, by 10 the 12 a Clock Howr-ine ; fro 5 
WE. ſet 64. 21, the diſtance between 2 
Ine and the Meridian Eaftwards from it, and 
draw the — C I” for the e Subftile, From | 


BIB 


44 
= * id 
l 7 | . 1 1 


the Dee E, in the Subſtile, by help of à Line 

of Chord, ſet off the True Hour diſtances both 

ways in the Circle towards G, and Dy, s you 
find them in your Teb/c; unto every prick draw 
ſtreight Lines from C, to the Centre, fo thall you 
have all the hour Lines proper for this Dial. 
Laſth, from E, to F, ſet off the height of the 
Mille 30:59, and draw the Line C, E, repreſenting 

_ the Axis, which being ereQed"at right Axgles o- 
ver the Swbftile C E, and muſt point rds to- 
ward the North Pole, ſo is the Dial fit for Uſe, 
and muſt be placed according to the Dec/ination 

and Reclination of the Dial. 

Note, In Declining Reclining leſs than a Polar, 
the Meridian aſcends above the Horizontal Line, 
the ſame way with the Coaſt of Declination. and 

repreſents 12 a Clock at Night; and in the South 
Declining Inclining Dial leſs than a Polar, the 
Meridian doth deſcend below the Horizontal Line 
the ſame way with the Declinatian. Ke 


3 
| 
1 


r 

How by having the Lat. of the Place, the Sun's 
Declination, the Declination and Reclination gi- 
ven, to find what Line the Sun parteth from the 


South Incliner. to Shine upon the North Recli- 
ner, oppoſite thereto. N 


As the Radius —— —— — 90. 10.0000 
Is to the Tang. of the Sun's decl. 23.30. 9.63 830 
So is the Tang. of the Stiles height 30.59. 9.77848 
To be CoSineof — — 74:52 19.4167 


— 


4 I E : 14 0 
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8 Out of the Planet Long. 76; ro, take 74: 52, 
there will remain x deg. 18 min. which conver- 
u ted into Time, giveth only 5 min. before Noon, 
w _—_ the Sun forſaketh che Inclining fide of the 
e. HY R 1 


ie —— Pe 3, INE ———64 —äU 
nr oll. 2 


How to'draw Hour Lines pon a Polar Dial, De- 
clining Eaſt or Weſt so deg. and Reclining 
32.11. „ 


Efore I (hall ſhew how Howr Liner are to be 
deſcribed on theſe Diali, I ſhall ſhew, how 
bing a Declination given, to find 2 Reclination 
that will make it a Polar Declining Dial: Or ha- 
ring the Rec/inarion given, to find what Declina- 
non will do the like. on 


4 8 
4” 


The Canon for Calculation. 


22 8 6 5 5 
As the Co. Tan. of the Lat. Com. Arit. 5 1:30.0.09939 
le to the Radius — — 90:00 — 10.000 
sos che Co. Sign of the Rane De. 60:0 9.6 
de Fo the Tan. of the Reelimation. 3 2099.798365 
8 4 Again, ee e 4-7 
As the Radius ———. - - 90.00. 1d. ooo 
I to the Tazg. of the Reclination. 32,09. 9.79830 
90 So is the Co- Tang: of the Latitude 51.30. 9. 9060 
30] so is the Co · ſign of the Der requ. 60:00—9.69899 


In theſe ſore of Planes you have only the 
height of theStile above 13 the diſtance 
BIG 3 5 Z _ 1 \OF . 


% 


The Diſtance of 


21 


of. en to Gnd 3 nom foraſmuch * 


diſtance of the Subſtile from the Meridian is 30: 
oo, and by that reaſon the Plane is an upright 
Plane where there is no Latitude, thereſote the 
diſtance of the Equator, from the Pole being go: 
doo, alſo; therefore the New Declination will be 
equal to the height of the Srr/e, which you may 


* find by the following Canons. 


As to the Radive.  — —— 20:00——0,00000 


Is to the Sine of the Planes Decl. 60:00—9,93753 
So iz the Co· ine of the Recliz. 32:09.— 9.92770 


To * of . 42252. 1 7555 520 
"Which 3 is the Height of the Site 50 the 


Subſite z allo you may find the diſtance of the 
Meridien and Horizon by : this * {eo 


- AstheCo-Taof the PlanesDecl Ca 60:00. 0 eye 


Is to the Radius © 90:09. 10. 00000 


; So 1 15 the Sine of the Planes Rec li. 22709. 9. 72602 
0 To the Co Tangent of thy - 477 20. 5 


he Latitude of the Fee —ig 31:30 
The Dec/ination of the Pune — S000 

The Reclinatim of the Rlane + --+- 32:09 
The New Latitude „%% » 40 O00: 00 
The New Decligatioꝝ in that Lat. 432.52 


the Subſtile from the Mer. go: oo 


The Height of the Stile above the Pune 42.52 
The Planes Difference of Longitzde e - - 90.00 
The Diff. of the Meridian and Horizon 47. 20 


Hence zou may ſee the Plates Difference of 
| Longitude, 


A 
1 
45 


|| Longitude, being 90 deg. the Subſtile muſt be the 
* sa Clock Hour-Line, and the Hour Angles on 
either ſide of the Hour of Six is equal, therefore 
it is but the adding or 15 deg. on eicher ſide the 
Subſtule, and you have à Table of Eguinolſial di- 
ſtances, and from thence you may Calculate the 
True Hour, as you where Taught in Uprggbe De- 

clinerg, The Table tolloweth 1 


b 


p The Geomerrical Projection. 
by | Equine- | | True — The Table 
94 Gat di- Hour | from: being Prepaie 
Subſtile ſtance, | diftance. Subftile, red, draw the 
el” I; | 5%. Horizontal 
e Eee Line 4, C f 
| . | Subftile | | Subflike | 6 1 near the mid- 
BI 5 r5 [fro 20] 7 dle of che 
5 IP 21 27 8 | Plane and Pa- 
"35 | [34 24] 9 ele d e 
2 60 | [49 41] ro bortom, in a. 
> 75 | |58 3o| 27 | ny part there- 
90 90 001 12 | of, at the 
) : OE nn 9 
ggg. of Chords draw the Cirde'Y, C, E. A. 
und fit 47.20 the diſtance of the Meridian and 
Horizon, from B, the Weft end of the Horizontal 
I Line to E, upwards, and draw the Line F. CD, 
br the Hour of x2, then ſet 90 deg. the Jab. 


files diſtance from the Meridian, from F, to G, 
and draw & G, for the Subſtile and Hour Line 
ok s, fer, off from G, each way, by hel of 2 
Line of Chcrds upon the Circle E, O, H, the 
Hour diſtance, as you" ind them in the Table, 


* 


viz. for the Hour of 5, and 7, 10 deg. 20 min. 
for 4, and 8, 21 deg. 27 min. and ſo of the reſt, 
(but paſt 8 you need add no more,) ſo ſhall you 
have Points unto which ſtreight Lines being drawn 
_ the Centre, ate the true Hour Lines on the 
Phones 50 5 age + 8 = 
Laſtly, From G, either way ſet off the height || 
of the Stile 42 deg. 52 min. from G, to E, and 
draw the Line C E, for the Axis of the World, 
- Which being Erected perpendicular over the Sub- tl 
ſtile, the Dial is finiſhed; but obſerve that your 
Dial be ſet to irs true Declination and Reclination 
proper to the ſame. FO 


Note, The Meridian in all North Declining 4 
Polar Dials, deſcend below the Horizontal! Line, 

at that end which is contrary to the Coaſt of the YB 
Declination: And the Meridien in all South De- £2 
clining Polar Dials, doth deſcend alſo from the the 


' contrary Coaſt of Declination, and the fix a Ila 
 . Clock hour Line is always the Subſtile in both. . 
2 F 


De Latitude of abe Place, tbe Declination of he Re 
Bun, together with the Reclination and Decli- for 
nation given to ind what time the Sun forſaketh it 
the Soutk Inclining ſide, to ſbine upon #þc North I de 
Declining fide, oppaſile thereto, ' _ 


: As the Radius, ; „ 980 200. 10.00000 15 
Is to the Tan. of the Sun: Decl. 23: 30. 9.63530 Th 
So is the Tar. of the Sriles heig. 425 52. 9.9676 [IU 
To this Co fine, w— - 9 Th 
9 8 "Out | 


in, Out of the Planes Lonjdthls 90 deg. take 
ſt; 66.12, there will remain 23.48, which converted 
ou] into time, giveth one hour 35 min. before Noon, 
wm aben the Sun leaverh ſhining on tte Inclining, 
he and ſhineth upon the Reclining hoes: - 


8 : 
hl 1 S 6 on open 
I 


*7 ug CHEF XVII Fig. 35: 


Ihm to _ the Hour. Lines #pon a North Dial 
ur declining. 60. deg, Welt, and reclining 54, deg. 
on el cutteth the Meridian between the Eguino- 

Aal and the Horizon. 5 I 


the former, therefore find the Requifites 


e- atitude add New Declination find che diſtance of 
he the Meridian and Horizon, and the Subſtiles di- 
2 ſtance from the Meridian, the Stiles height ht above 
the Plane, the Planes Longitude; and Hours di- 
Rances as you have dern taught in the former 
Chaptets. | 
| all not trouble you with cb the 
be Requiſites from this Plane; becauſe they may be 
i- Found by the laſt Chapter but one, and therefore 
ir is needleſs to ſay any more about them, but 
th they are Calculated, and are as e | 


The Latitude of the Place oe 


o EIbe Declination of the Planes Weſt — 60.00 
o | The Reclination of the Plane — —-- 54.00 


Le Plane's new Latitude --- --- 138.36 
2 The Planes new Declination —— . 20.36 


E making of this Dial Adee litle from 


3$ you did in the former, that is firſt the New 


1 
' 
| 
| 
| 
| 
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= 


The diſtance of Meridian and Horizon 35.31 Pe 
The Subſt. diſtance trom the 4 wh 23 og. or 56.41 
Fhe Stiles height : «we gar nn 54. 43 24 
Toe Planes inte rin. or 617K. 


Having the. Planc's ene of 7 n rue 
you may frame a Table of EquinoQtal Gitters in 
and find the Hour diftances, a d place them as in 
this Table following, 5 


„ 


at The "Gemettical regeln 


True F 


Hours. ia di | 


zontal Line D, er, 

4, about the mid- 

| dle of the Pine, 
Parallel ro the dot 

tom, then at C, as 

— Centre with 69 

eg. of Chogds de- FÞ 

5 nbe the Circle 0s 

PF D G, and from 

| . the Eat point of 

53 the Horizon from 

F B, to G, ſet 35.31. 

* 4 20 *theDiſtarce of the 


Fae wn "Draw the 157 


Meridian and Ho. 
9 D rizom, and draw 
e Line (. 6, for 
the Twelve 1 Cee hour Line, then ſet 'off 55; 
the Subti!, 8 diſtance from che Meridian from 
4 we? and draw the Line C, D, for the Sub- 
gs e, and ſet oft 54.46 from £0 E, for the Stile, 
ſhall D, T, * cle Stiles heigat above thi Ee, 

en 


L 223 i 
31 Pen ſet the Haur diſtances from the Subſtile both 
41 Ns, as you find them in the Table (as you have 

cen taught in the foregoing Chapters) and'thro”- 
N Foints draw Lines, and ſer the Stile rigut o- 

er the Subſtile, and then have you fialſhed four 
le, ſeveral Dial. This for one, and his te In- 
es, FEining 54 deg, to the Harison, and Declining 
in et 60 deg. and his Oppoſite South Inclining 54 
leg. and Declining -60 deg. Neſt, only turning the 
dials uphde-down, and changing the Figures of 
he Haurs for Forenoon and Atternoon, as the Dil. 
will direct you; and ſo may be done to all 
71 Pials whatſoever, except the direct Eaſt, or Weſt; 
r there can be but two, for the backſide of tbe 
d Et, is the V. On ao 
e Note, The Meridian in all Marth Reeliners 
1) Fore than at Polar (as this is one) doth deſcend 
as elo w the Horisontal Line, and from tliat end 
hich lies contrary to the Coaſt of the Planes De- 
mation, and in the South Inclining and Decli- 
ing more than a Polar, the Meridian doth aſcend + 
ove the Horizontal Line, contrary to the Coaſt 
if the Declination, and is only ſerviceable to help 
b draw the Dial. | i= $+-.oþ 
Nee, alſo, In the North Reclining Declining 
Dials, if that Tangent that comes out in finding 
ne new Latitude be equal to the Complement o 
de Latitude of the Place, then is that 4 Polar 
lane, if the Complement of the Latitude exceed: 
he Tangent, then is the Plane leſs than a Polar, 
bur if the Tangent found, doth exceed the Com- 
plement of the Latitude, then is the Plane mon 
ane OOonS OE. 


e 74 


sk. 


ö 


© Hoviee the Latitude of the Place, the Sun's 
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4 with the Declination, and Narben, f 
of the Plane, groen to find what time the Sun . 

forſaketh rhe South Iaclining fide to ſhine on the PO 

North Reclining fide Oppoſite. 


| Asthe Radius, — — — 0 oo. 10. oooo⁰ 
Is to the Tong. of the Sum t Decl. 23.30. 9. 63830 
So is the Tan 0 the Stiles heig. 54. 43. 10. 150 

IJ0o this Co- — 52.05. 9.78851 


Unto the Angle $805, add the Plane's Longi- 
_ tude 61.47, from orth, or out of the An- 
Sle 118.23 — from the South, there re- 
mains 66.08, which converted into Time, givabi 
4 hong, 14 minutes before Noon, when the Sus en 
Fend Ic fide dd f Plane,” and 
ſhineth . the 24 "Wn 15 wed JI er 


CH 4 P. XXL. Fig, 12 K 13, 


fe: * or making Two farts of SP OT: 
'DIALS, very «ſeful to ſhew the Four wath- 
ir be Houſe. 
e Defeription of the Spot-Dial. 


* E Spot. Dial i is of two ſorts; in the one a ; 

"bright Spot goes to the Lines, in the other || yc 
the Lines 80 to a 2 Spot; the former _ 1 l 
plain 


lained, the latter cannot be unknown. The 
nanner of drawing the Hour-lines, is the ſame 
as ſhewed on any other Dials, in the foregoing 
hapters z but conſider, if there was an Axis or 
Stile on this Dial, it would paſs through the Back- 
board (which all ſuch Dials muſt have) and the 
ery Point where the Axis doth go rhreugh, is the 
Place where a hole in the one, and a ſpot in the 
ther is to be made, that at any time | the Sun 


” ( ning ] will ſhew you the Hour of the Day. _ 
21 — — . — 
JU ee 

| For the making of theſe Dials. 


i. Get the Joyner to make you a moulded wood: 


Looking-Glaſs, or ſuch a Gilt Frame, as are made 
or Pictures; about 8 Inches long, 5 Inches broad 

and an Inch and half thick, and nail upon one of 
Ihe longeſt edges of the Frame a piece of thin 
Board a little longer then the Frame, and but half 
2 broad : This piece of board is for the bottom, 
and be ſure that your Frame ſtands exaQly per- 
ö 8 upon the bottom piece: Then for the 
* Yback of your Frame, get a thin plate of Wood, 
exactly fir for it, and at the top of this Plate of 
Wood make a hole about 3 Inches long, and two 


Inches broad, and upon chat nail a piece of Tin, 


or rather Copper-Plate. 


2 2. You mull get a piece of Crown Glaſs fit for 


er your Frame, and grinde one fide of ic till it is as 
x- {| lucid as Paper, thus: Lay your Glaſs upon a Lin- 


en Frame, with miter-Joynts, like the frame of a 


nen, 


1 


4 
© 


TOI 2@ =? : 
ben, or Wollen Cloth to keep it from breaking 
then with a ſmall piece of Glafs, and Calice Sand 
grinde your Glafs, but you muſt have a great 


may ſo finutch the Glaſs by heedleſs miſtake of 
the fide, as to make it uſeleſs. 1 
3. Having found the Dectination of your G1. 
Window, againſt which it is to ſtand, make a 
Dial exactly the bignefs of your Glaſs upon Paper 
to that Declination, with Sie and Subſtile drawn 
upon the Papet, as if you were to make it for 
Ne Wall without Doors, or outfide of the Vin. 
dow: but the Figures of this Paper. Dial muſt be 
inverted, or made backward as in Figure 13; and 
if you Write in Renan Letters, for Nite von muſt 
Write Eleven; and "therefore your beſt way is to 
have a Copy-before you, bf F igures fo drawa. 
4. Now to find. where the Spot will bez remem 
ber that it will be always in the Sb ſt ile, ind as fu 
diltant from the Sue, 2s is the diftan@&between 
pour Glaſs and the Tin: Put therefore your Glafs 
. Qlreadp ground, into the Frame, and take the 
neareli diſtance between your Glaſs and Tin; tor 
this end make a ſquare of Paper; and applying 
one ſide to the Glais as it lies in the Frame, mak: 
a point at the neareſt diſtance, and clip off the 


reſt ef the Paper at that point; with that diſtance 


come to your Dial on the Paper, and lay the long: 
eſt edge of this ſquare to the Subſtite, and carry it 
backward or forward upon the Subftite, till the 
marked point juſt toucheth the S il?; then hold- 


ing it, drawa line from the Szabſtile ro the Stile, 
and mark chat point upon the Paper Dial, where 

e Sabſtile, vis. at the corner | 

j che 


this Line cu 
&*: | 


- 


not to grinde the other fide ; for in little time youſh 


the ſquare, (which I call the Suhſtile- point) and 
8 aw a round © abour it, that you may TE 
gain. | FG 
5 Having drawn your Pater Dial the Exatt 
ieneſs of your Glaſs, and found your Subſtide- 
wins, you muſt draw the Howr-lines upon thi 
ough fide of the Glaſs, ches: Wer the Figuted 
ade of your Paprr-Dial with Gum water, and 
by it on the ſmooth ſide of your Glals; and when 
tis dry, ſct one Foot of your Compaſſes upon 
the Center of the Dial, and open the other to rhe 
zg ble point; with that diſtance deſeribe a Semi. 
niircle, and from that Semicircle draw all your 
befH-u-lines With a Pen and lak, by the fide R 
ndBRuter upon the rough fide of the Glaſs; your - 
ult Figures mult be drawn wrong as they appear 
to chrough the Glaſs, which 1 will find to be Tight 
5 when Foyt Dial is ney tame, * N FT” 
my 6. Mark your Subt{/r-poinz upon your Glaſs, 
{Bind take off your Papeg-Dra/. _. 2 | Wh 
nl” "Mike faſt your,G/2/s in the Fratne with ſmall 
15 Tacks, the rough ſide next the Back bozrd. 
be 8. Make a line hole in the Tin, perpendicular 
dor over againſt the Sabſtile pcint, which you will 
Wind by the Paper. ſquase; by Which you may draw 
i perpendicular Line from the Sbſtile paint, and 
hein it upon the Top of the Frame, and fo draw 
Cir down yeur Back-board; then take the diſtance 
tom the Sub/ti/z-point to the outermoſt Edge, or 
ity Top of the Frame, and fer it updn your line drawn 
he on our Back-board, from the Top downwards, 
II which distance will be perpendicular over your 
4B Sub le- point. n . = 
hy 5s. 4rd Laſtly, with White. Lead ind Linſeetf- 


TE”: i 


| Oy ound" together, Paint the rough ſide of the 
| Glaſs; then glue on your Back-board, and your 
Dial is finiſhed. | 
No your Dial being made, ſet ĩt cloſe to your 
1 and the Sun entring thro? the little 
e, will caſt its Ray upon the oppofire Hour. 
Ines, and ſo give the time of the Day. 0 
I need not ſay much of that Form, wherein 
| the Lincs go to the Spot, for it is but the ſame 
| inverted, as if you ſhould turn this upſide down, 
and draw the Lines towards Window or Street, 
upon a clear Tranſparent Glaſs, and on the inſide 
toward the Houſe, inſtead of the Plate of Wood 
and the T7, you muſt have a Glaſs ground, with 
one black Spot at the bottom, where the hole is} to 
in the T7, unto which Spot every Line will cometh 
ſucceſſively, according to rhe time of the days and I er 
| rhe Figures muſt be made upon the clear G/aſs at ¶ dl 
| > Top; and there muſt be a great ſquare Quarry or 
of Glaſs in the Window befiind it; for the Lead: N ab 
will make a very unhand ſome Confuſion. 1 


e  - - Jo Gn” 
How 70 draw Hour-Lines pon the Window-board, 
Walls, and Floor of Room, the Sun ſhining 


through a ſmall Hole made in any Pane or Quarry 
f of Glaſs ia the Window. 4 | Q 


| Fr: if in the Gloſs-Window of any Room, one 


GP DSL SA 


— 
— 


Pane or Quarry of Glaſs be darkned, and ata 
| ole made about halt a quarter of an Inch Diameter 
in the middle thereof, the Sun ſhining u > — 15 

8 75 | | Indo, 


"L T29"T: 


""_ will os chat hole caf a brigkt gh yr 
of 2 into the Raam, Which as the Sur. in his 
fleth by the Window, the Spot of Light = 
mill be alſo — from place to place, ſome- 
times upon the Vindoro — ſometimes upon 
ur- the Fans, ſometimes upon the Sides. and ſome - 
times apon the Eloor of the Room: If ſuch a Hole 
ſhould be ſuppoſed to be the Nodus or Point of 
the Top of the perpendicular Stile of any Dial, I 
42 from it the Howr-lines of a Sun- Dial, or of 
ſeveral Dzals [| for every fide or part of the Room 
is a difterent Plane ] may be made about the Room 


in a .J 
I. Horizontally you apply an Horizontal- Dial 
to the Hole in the G/aſs-Window, and extend a 
thread Horizontally alſo from that Hole, over 
every Hour- line [ or half and quarter Hour line] 
at ¶ till ir touch the Sides, Doors, 2 Fambs, 05 
other Objacis or Impediments| [ſanding ia the way] 
2d; about the Rom: Then, 
2. The Twelve a Clack Hour: line, being both 
an Hour- line, and an Azimuth alſo ; you may [ by 
. perpendicular Thread, or Threads, ttansfer the 
ſame to the Cieling or Floor of your Room, or to- 
which of them will beſt ſerve your Turn, and 
ſometimes there may: be occafion for both: Then, 
3- In this Meridian Line find any Point, from 
which a Line or Thread extended to the Hole in 
the IVindow, may repreſent either the Direct [| or 
Reverted ] Aris of the World; and unto that Pt 
orPoints; all the Hourr- lines which you draw in 
that Room will have reſpect unto, [ or be mythe 7 
5 Plane with ] this Axis : and therefore, | 
4. MH you fie Thread in one or both of. ibels | 
SK £5 — Points, 


Cha i 
"7 


„ &, vn... a ag 
Points, Cor Pax rather Yard extend that Sri 
by the fade of another Sg. extended from the 

Hole over any Hour-line ot Point, found on the 
fide of the Room ¶· as before ] that moyeable Srring 
being gently moved by the fide of the Hort. 
String, (hall trace our [ upon all Objedr'thar it 


meets withal Ithe Hour. lines, which the extended 
Horizont al-String dath repreſent. 2 


. ; 4 
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CHAP, XN 
| How to draw Hour lines the Tnſide of Regular 
| Concate Hemiſpberes. Pr 7 q Reg 
of Regular Cocaye Hemiſgheres are the 

1 moſt natural Planes, upon which Honr- 
lines may be deſcribed, for they do naturally re- 
pre fent the Sphere ; and the manner how the Tour- 
ines and Furniture may be deſcribed, into ſuch 
Dials, ſhall be the Work of this and the next 
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SECF L | | is 14. 
| To moke a Hanizontal Coeave Di | 


a; Aving a Concave Hentiſphere prepared :*is, S 
| S. N. E. W. divide the Limb into 4 Quz- © 
Fiemte, noted 2s the former Lettets; one of the 


| . | Qurradrants divided into 90 deg. open you vert | 
* * | pa 


* 
4 
_- 
: 
= #53 
. * 


| 8 | 1 L . | 
1 OT and forging Fodt upon 
o. with the other, draw. the Meridian of 
12 aClock Hour- line 82 take out of the Qua- 
drant, — ns 51 deg. 30 min. and Tet thoſe 
degrets upon Meridian — * 8, towards Z to 
P, which P, that be ths Pole be * yes 
Com upon F. iR 
— 2 inn Raw the Eguinocfial Circle 
1 Aich divide te 12 cane! parts; y 
Compiles being opensd as betore fo Quadramt, 
and dhe foot being placed in thoſe, marke. 
 Equinothal, with the other foot deſerihe 
cles, Which ſhall be zhe * — * 


Z. Gelen 


BY. ET. ith the Limb _— | 

ere with the Li 8 
he a Stile in the Point Z, of the fame tengeh with 
the" former, ET Nr the 
* wy: 29-7 8 n 


Qt k® Es — TI — ft 25 2 
* SEC T. u. FS? ns 
$ «77'S 2 ln 
wb Mew" mente 4 Deen South ur North Conieitele 
. | N. 1 ws 
| ins Dia is trade Miogiter tka the f 
Tab inſtead of ſeteing off the ye the pins 


Sto P, you mult: only ſet off rhe Gomplettitfte 


lines only from 6 to 6, Low deſcribed thereon; t * 4 
| & G 2 | F ' 


of the Latitude 38 deg. 30 min. and hy Hout. 1 


reſt of the Bere lines, are reſerved for a Dired. 
Dial beholding the Noreh. 26+. 
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How to make 4 Direlt Eaft or Weſt Concave: Dial, 
* 1 f 1 N 14 1 : > 1 


To the Hemiſphere be ZS N G, the Limb 
being divided into four Quadrants, and one 
of them into 90 deg. from N, upwards, and from 
8, downwards, ſer the Latitude to P, then open 
your Compaſſes to a Quadrant, one foot being ſer 
In P, with the other draw the Circle QEA which 
Circle divide into 12 equal parts, your Compaſſes 
Deing to a Quadrant, one foot placed in 
each of theſe marks, with the other draw Circles, 
which ſhall be the Howr-lines required, as in 
Figure 15, The Stile may be a Wire laid from P to 
F, ora Wire erected in the Center E, equal to 
the Semidiameter of the Quadrant; for better In- 
ſtruction ſee the Figure, ' which is an EAHH Dial. 

In the ſame manner is an EquinoQtial Dial made, 
only all the hours from 6 in the Morning till 6 at 
Night, muſt be drawn, as the reſt above thoſe 
Proper for the Eaſt or Ne Dials are, and as the 
pricked hours 98 7 and 6, in the Figure. 5 | 
Alſo the Hour. line of 6, viz. theLineP 6 P, 
muſt be P x2 P, and the reſt number d as in they 
Figure is expreſſed, and number'd with Arith. 

me lical Figures. 


19 „ 


1 S e r. "Re16: 
F- | How to make à South or 2 Declining Concave 


OUR Concave being prepared, quartered . 
and marked with the Letters Z NEW, 
your Compaſſes being opened to a Quadrant, 
and one foot in Z or N, draw the Horizontal- 
Circle ESW, take the Declination, and prick it 
down in the Horizontal Circle from W to H, one 
foot of your Compaſſes remaining in H, and be- 
ing opened to a Quadrant, deſcribe the Meridian, 
or hour of 12, in which from , ſet off the Com- 
plement of the Latitide, or from it's interſection 
with the Horizontal Circle, ſet off the Latitude 
to P, one foot of your Compaſſes being in P, and 
opened to a Quadrant, draw the Equinoctial QA 
and where it is interſected by the hour of ra, be- 
| gin to divide it into ze equal parts, one foot of 
le, your Compaſſes being in each of theſe 
ay Points, a being opened to a Quadrant, draw 
e Lines which ſhall be the Hour. Lines required. For 
he the Stile, that muſt be etected in E, and the top of | 
it muſt paſs through the Center of the Limb of 
P, che Concave, and bè equal to the length of 60 deg. | 
be of the Quadrant, or you may ere the Stile, in 
MY the point d, the length equal to the former; which 
"il ſhew the hour of the day with the very top 
08 _ , ED | 2 
Note, This Figure Declines Weſt; which if it 
43 „ 3 3%. AY 
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| {et from E. 
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| 5 8 E . * 4 
Les 10 make a Palar Concave: Dial. 
1 \ Tot: Que Dial, is nothing but an Hori- 


of-a fees i [ "moſt eaſis to be made, for if yon 
avi e the Limb "of the Concave Hemiſpheres into 
24 cqua Parts, and from the Cenii ot the. Con- 


nes to ec of them thoſe ſnall the 


— 


Hour. or e uired. 3 

q the $177, it oft bea ſibioht Wire erctted 
1 Pipe ngicular in che Centet of the Concave, whoſe 
9 0 at all times ( the Sur ſhining) give 
e hour of th 
ma Wa * T2 * | 13 
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Mar, XIII. 


Fi S ECT. I 2 to draw the Parallels of the 
Sun's ec linztion, in the 1 Concave 
Drals. FY - ooh 


2 
7 


of Declination trom the Equator in the Me- 
| 7 


* 


| had declined Eat, the dxliparionwuſt have been 


Dial in che Latitude of 596 deg. and 


If cave, (by 355 poof a thin Ruler that will bend)draw | 


e Day, and the wy of theſe Dialt, 


bt The" Eier in Kone of 


me rr 4 BB ou OO oO HD ww. a4 


| | 1 Fa vator belt drawn, fet off the * i 


e e „ OO Lt AS «ac 


9 


— 


„ Fo. oft =. AX ' 


ini 5 
ridian of the Concave or Subſtiler, both upwards 
and downwards.,.then place ene foot of your Com- 
paſſes in the Pole, and extend the other to thoſe 


you marked from thay Eg:atory draw Circles, 


which (hall be the PMallels of the Sun's Declina- 
tion required; As for Example, the drawing of 
the Oo Tropicks, Which declines 23 deg. 30 min. 
from the Equator ; take 23 deg. 30 min. and prick 
it dowwin the Meridian both ways, then place one 
foot oFyour Compaſſes in the Pole, and with the 
other extended to 23 deg. 30 min. deſcribe rhe two - 


2 
1 7 


tor drawing that Aximuth. 

8 b 4 
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Hon 'to*draw Planetory br Unequal Hours, It 
4 4 1 : * 5 
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. 


o the drawing of the Planetory Hours ha- 
i F ving firſt deſcribed the Horizon, Equator, 
i and the two Tropicks, divide that part, of the 
i Tropick which is intexcepted_betwixt its mterſedt . 
ion with the Horizontal- Circle, into 1 2 equal parts 
beginning at x2 ; the Equator being before divided 
into x2 equal parts by the Hour-lines, open your: 
Compaſſes to à Quadrant, one foot being placed 
in one of thoſe Diviſons, moe the other foot un. 
til you find the Center, which will draw both 
thoſe Points into one Circle; and draw Circles 
which ſhall be the unequal Hours required. | 


"1 - * Pp. * F 4; * * * 8 7 p 
"4 3... %- oe a +> . n % 77" p 4 4 — 
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Hou to draw Hours from Sun Riſe, to Sun Set, cal. 
ed the Italian and Babyloniſh Hours. © 2 
Dlace one foot of your Compaſſes in the Pol, 
I and extend the other to the interſection of 
* the Horizon and Meridian, and deſcribe the Pa- 
rallel of the Latitude, which ſhall be divided into 
24 equal parts by the Hout circles, 5 one foot 5 

ot your Compaſſes in each of thoſe Diviſions (the 

Compaſſes being opened to a Quadrant) the other E, 
foot, being placed within the Circle of Latitude, NP 
and in the Hour- circle, which paſſeth wo the or 

5 | oinis 


* N * 
” 


1 N 
= 
F 1 ; a 


Pp.ints where the Compaſſes is ſet in the Circle; 
"making that the Center, deſcribe Circles from one 
ropick to another, which ſhall be the Hour-lines 
from Sun Riſe to Sun Set; and ſhall paſs by the 
erection of the Hour-lines and the Equator. . 


* | £45 LE IP AU TOM 
ha- —— — ITS ——- 1 * 
„ Ko ahh 
— Ho to draw the Almicanters. 
dea Having found the Points of Zenith and Nadir, 


our 
ced 
un. 
oth 
les 


he diſtance of theſe Points to the Horizontal- 
Ine into 90 deg. one foot being placed on one of 
thoſe Pointe, the other extend to thoſe degrees, 
les drawn from one Tropick to another, ſhall 
ive Almicaxters or Circles of Altitude, NET 


; = 


Convex DIALLING 
af char. XXIV, 


How to make a Dial, upon the Convex Super ficits. 
ple, of 4 Globe which ſhall ſhew the Hour, by the 
hatlow, which ſeparateth the Enthehtned He- 
Pa-l miſphere from the Opacus. 5 


nto 7” 8 
aof THE Performance of this is very eaſie, for 
the (the Globe being truly Spherical) if the 


ner Eguinottial Circle, the two Tropic, and the two 
de, FPolar Circles which will be neceſſary for ornament 
he only to be deſcribed thereon, and your Eguinoctiol 

| | | — 


1311 
Crrele{ or middle of your Globe which is all one N 
de divided into 24 equal parts, and marked wit! 
1, 2, 3, Cc. to 12. and . agaig 
with 1, 2, 3, . to 12. Then if you Elevat, 
one of the Poles ſo many degrees above an Heri 
- Sontal Line, as the Pole of the World is Elevar® 
above your Hotizon, and place one of the Hou 
Points, that is marked with 6, to behold the Meri 
dian of the place, then will the rwo'12 of th; 
Clock Hour-points behold one the Eaſt and th 
other the Weſ# part of the Horizon; and then th? 
Sun, at all times ſhining upon the G/obe, will Eng 
4 lighten one Hemiſphere, and the other wil ba 
= Shadowed, and where the Line of Shadow tallewi/ 
= 2 the Hour-points upon the Eguinoctial, i 
will ſhew the Hour of the Day, in two places 
vi. one on the Eaſt, and another on the Pe.” 
„ 1 * Sn | 
1 If open your - Compaſſes to I. 
Quarter of diane round the Hguinolliq; 
Circle of your Globe, and place one foot in th 
marks made in the Egquinaclial, with the othe 
vou may deſcribe the Hour lines, from one Ir 
pick to the other, or if you will from one Pole . 


- 


777 1 


inen Cities 
gaiqd Le land. 


ner 4 BL Econteining the Latitude, of moſt of the 
and Towns in England, Scotland 


a = 


Places n 
BEng/arnd and | 
+ 


_—Y 


T Plc mn | 


Wincheſter © 


Leiceſter © 


P 
oreeſter 
| 1 In Scotland 


E DENNUR 


ow 

St. John t 
St. Andrew's 
Sterling 5 
{Berwick 
Aberdene 

In Treland 

DUBLIN 

King ſale 
Cork 
Vexford 
Water ford 
Limerick 
» Nyedag h 
Kang 5 Town 


Queed's Town _ 


— 


. 


niently, provided it be not ſo near as that tb 
when the Sun is high in Summer, ſuppoſe with 


Point upon the Celizg directly over yout G74, 
thus: Hold a Eine and Plummet to the Cic/in 


_ toucheth the Ce/ing is the Point; then thro 


140 


w a 5 6 — 


N - ; 6 d 
2223-1 Reflex Dia " 
-# GJS * 1 6 = 4% 5 4a . * G [13 
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| | ww. ne 
Efleclion ii be made by a piece of Lookin" 
Glaſs, which is ſo much the better, bl 
how much it is thinner ; for the thickneſs of 8 
cauſeth a double ray of Light to be retlefted, an 
requires a greater Elevation of the Suns Bean 


—— — 


than a thin one doth: It muſt be about ſexe 


times the thickneſs in breadth; and becauſe Gl: 
reflects from upper and nearer Saperſicies, and 
makes two Spors , colour the lower Super fcit 


thereof with Oy/Co/ovr, and it will make but o 
223 kn —oomenn 


How. 0 male 4 Dial apon the Cieling of 
Room, that is parallel to 4 piece of Glaſ 
placed exactly Horizontal. 

irſt, Determine the moſt convenient Po; 


in the Window where to place the Reflel 
ing Glaſe, as near the Ce:/ing as you can Conve 


Corniſh of the Window will ſhadow the G08 


in 10 or a 11 Inches of the Cre/ing ;, then find 


So ea ck” coi. vo => 27 es 


Juſt over it, and the place where the Plumlin 
ug 
thi 


1411 | 
his Point draw a Perpendicular to your Min- 

1: No if your Window be exactly South, 
Nis Perpendicular upon the Cicling will be a 
Pteridian Line; but if your Window declines 
he true Meridian - Line will make an Angle 
jith this Perpendicular, equal to the quantity of 
s Declination. Therefore having found the 


Fol i 
of Weclination of your Window, take 60 deg. of 


| 2 Mhords, and ſetting one foot in the Point on the 
-mficling , with che ocher deſcribe a Circle, and 
ſeyet thereon (from your Perpendicular ) the De- 
nation of your Window, toward your Right- 
ad Hand if Weſt, but toward your Left-Hand if Ea; 
ci tben draw a Line from the point on which you 
ton deſcribe your Circle, which Line ſhall be your 
Meridian linc. 1 3 

2. Draw an Horigontal - Dial upon the back 
of ſome Table, or fome Plaiſter- wall, or Floor. 


kin 


the Geling with your Compaſſes; then come to 
our Dial on the Wall, and lay one fide of your 
uare.to the Meridian - Line, and the other 
croſſing the Stile; then move the Square upon 
the Meridian- Line, till the extent of the Com- 
paſſes does exactly touch both Sie and Meri- 
dan-Line, and that point of the Stile which 
does touch the Square, may be called the Glafs- 
point , pom which erect a Perpendicular , and 
where it cuts the Meridian-Line make a point, 
which will be the Equinodal-Poinr, ftom which 
alſo erect a Perpendicular , which will be a 
Tangent ; then at ſome diſtance on which fide 
of rhe Eguinoctial. Point you find moſt conveni- 

| ent, 


3, Tale the diftance between the Glaſs and 


tie Points draw the Howr-Lines, 


vou may find by its diſtance from the Equinot7i 
and likewiſe our of that Genge gef a Perpe 
of 6; and you have no more to do but to ſet 


according to their ſpaces;, / 


| l 


ent, ere another Tandem 3 heſs two Tanger 
will cut the Hour - Lines in the Pointe, whi 
may be called the Hour. Point. 
4 Take the Diſtance between the Glaſe: Pein 
and Eguinaſtial. Point, and extend it from th 
Glaſr to the Meridian. Line on the Cele 
where ir toucheth, that is the Equinotti Po 1 
upon the Cieligg. 

5. Set off correſpondent Tangent - Linet up 
the 2 ieling, and making like Hour- Pointe, throup! 


6. This Dial is nothing buf an Horizon! 
Dial inverted, the Centre being in the Air, er 
cept you make a North Dial, (which is ſeldon 
done) then it will be upon the Ge/eng, which 


Point; then upon that Centre deſeribe a Circle 


dicular to the Meridian Line, for the Hour Li 


off from the Hour Line of 12, - the other Hoxr: 
an Horizon: 
Daal. 


- Laſtly, Let your Dia on the Wall, remain to 
take Diſtances for uſes at any other — 


Cylyn- 


T 


ng”  Cylndrical Dialling, 

1 ther 

* 3 Concave or Convex. a 
— * | ——— 
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u theſe. that fall in a Right Sphere, viz. ſuch as 
ex tie Parallel to the Axis of the World, and their 
ao Baſes Parallel to the Eguinocrial. a 

dich | 
fi 
cle 


Our-lines may be drawn upon thoſe Olin. 
ders, with great eaſe and exattneſs, al- 
tough in them there may be various Poſitions of 
the Axis. m_ Fg 
Se. I. If the Axis fall in the very Centre 
of the Baſe of the Cylinder, then divide the Cir- 
cumierence of the Baſe of the Cylinder, in 24 
equal parts, and draw Lines from the Centre to 
each of rhofe Points, which will be the Hour- 
lines for the Baſe of the Cylinder: And where 
thoſe Lines cur the Circumterence Lines, drawn 
from them down the Cylinder's fide, they ſhall 
be the rrue Hour lines, which will be Parallel each 
to one another. 80 
„Sec. II. If the Point of the Axis, fall not 
joſt in the Centte of the Baſz, of the Cylinder, 
thro? that Point where the Axis falls, and the 
Centte of the Cylinder draw a Line, and with a 


pair of Compall:s rake the neareſt diſtance * ; 
the 


an 
ſet 


ar 
7 


to 


the Axis point and de 
firſt drawn) Lines drawn from the Axis Point 


Side or Circumterence of the Baſe of the Cylin 
der, ſhall be Howr-1:nes, again Lines drawn fron 
. them down the Side of the Cylinder ſhall be 


— — 1 , 
2 * E 
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Baſe, into 12 equal parts, beginning at the Ax 


down the Cylinder's Side, they ſhall be the Hou 
Lines. 


2 Circle he thereon deſcribed, and divided inte 


Cylinder's Side, muſt Parallel Lines be drawn 


448 $4 * 
deſcribe a Ercle, which divide 
into 24 equal Parts. (beginning at the Diameter 


through every one, of them, and extend to the 


Hour - lines alſo. th E 
Seck. III. If the Point of the Axis fall in an 
art of the Periferie of the Cy linder's Baſe 
Then divide the Circumſerence of the Cylinder: 


Point; Lines drawn from thence to the ſever; 
Points, in the Periſerie of the Circle, and alſ- 


Sell. IV. It the Axis Point fall without the 
Baſe of the Olinder. Then the diſtance bet weer 
that Point, and the neazeſt part of the Periferie 
of the Cylinder's Baſe, being made Radius, and 


12 equal parts; then Lines drawn from the Axi 
Point, through thoſe Diviſions ſhall: each of the 
cut the Periferie of the Cylirder's Baſe, in twc 
Points, from which Lines drawn from one to ano 
ther (each to this correſpondent) they ſhall be the 
Hour Lines, and from them Point-lines down the 


Alſo, 
fs * . 

8 54 4 ; j 
1 * | 0 
8 5 EP 


as 4 
wk. 


4 , 
ſe 7 ; 
þ 5 8 2 | 
1 — =, ; \ 
| 7 
V 
- 
/ 


2 


S 


I 


\ / 


WM, 


S 


TY 


SV: 
2 


S Aga 


TS4 


4 


4 


4 


2 


> 


. 
prey 


& 
& 


Go my 


38 


RN 


U 
4 
2 D f 
* 
— 4 ® : | 
o . 
L 
* Y 
. : | 2 


4 
2. 27 
4 f {Ss 
: 


II 


a Of the Furniture with which 
Sun - Daals 
May be B E AUTIFIED;. 
| * | 0 And 
5 7 deſeribe ſuch Furniture upon all Sorts of 
Uprighr, Diret? and Declining Digs „Geome- 
rically, PE, T0” ls 3 


ſuch Circles of the $ phere, as are deſcribed 
pon Sun - Dials. | | 


4 „ 9 24 
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N /T Any Aftronomical Concluſions, may be per- 
| formed by deſcribing-of the Czrcles of 
de Sphere upon S7-Dia/s : Of which I have 
hade Choice of theſe following. 3 
1. The Parallels of the Signs, ſhewing in what 
art of the Zodiack the Sun is, at all times of the 
ear, - ; ' 23 
2. The Diurnal Arches, ſhewing the length of | 
he Day throughout the Year. - | 
3. The Hours from the San's Riſing or Setting, 
« otherways called the Babyloniſh and Italian 
ours. 5 ene 52.3 Of ENG 
4. The Fewi/h Unequal, or Plenctury Hours. 


1 5. The 


5. The Azimuths, ſhewing in what quarter of 
the World, or upon what Point of the Comp.. 
the Suns on at all times of the Day, 


CHAP. XXVII. 
' How to deſcribe the Equinoctial, the two Tropicks, 


and other Parallels of Deelination, upon a 
Sun-Dial. , g 


HE two Tropicks, being the Boundaries of 

1 the Sis e (for he never exceeds 
thoſe Limits,) therefore it is beſt, firſt to ſhew 
how they may be deſcribed , for berween them 
all other Circles (either Great or Small) muſt 
be Projected, and the manner of deſcribing them 
upon ſeveral Planes is various. 


nr. . 
On the direct Eaſt, or Weſt, and EquinoRial 
Dials. 3 


ET an Example be of direct Eaſt Dials in 
the Latitude of 51 deg, 30 min. 

How to deſeribe the Hour Lines upon theſe 
Planes, is ſhewed in the 4:4 and 77% Chapters of 0 
this Book. Therefore ſuch a Dia being drawn 
as in Figure 25, through the Foot of the Fo, 
pendicular Stile, as at E, draw a Line MEN, Fa I * 
rallel to the Horizon ; for the Horizontal Line in 
all Planes, muſt be drawn through the Foot of © 
the Perpendicular Stile, and alfo * = 

oin 


int where the Equiooctial Circle croſſeth the 
our-Line of S/. Your Dial, with the Equi- 
oftial Line hereof, HES, being drawn, we 

ome to deſcribe the Tropicks, 8 
1. Upon a piece of fine Card-paſt board, draw 
he Line O R, as in Figure 26, repreſenting the 
quinoQtial Line in your Dial; and ( becaule the 
Iropicks are 23 deg. 30 min. diſtant from the 
EquinoQtial ) with 60 deg. of your Line of 
Chords, upon the Point O, deſcribe an Arch of 
a Circle, and ſet upon it 23 deg. 30 min. from 
R to 8, and draw the Line O S, repreſenting the | 
mo Tropicks,; and the Angle SOR, yau may | | 


call a Trigon. 

2. Out of your Dial take the length of the 
Perpendicular Stile E G, and ſet it upon your 
Trigon from O to P, and draw the Line P 6 Per- 
endicular to OR. Alo, to 


SA, 


Take the di- 7 with theEqui- a a q 7129 

fence from G, J 8 / noffial, and yr { draw \r 8 en- 
tn the Int erſe- 9 d ſet it upon the At > the In 9 die- 
Bio of the 10 Trigon, from /t \ Lines t 10%: 
Heer Line of 11) O, to v ORA. 


Thus having prepared the Irigon, out of it 
take the diſtance P 6, and fer it upon the 6 à 
os Hour 2 from E to c: A * he 

, and ſet it u ar Dial from V to 
„ 0 and od VII to 4: lo rake r 8, and fer it 
„ upon your Dial from IV to 4, and from VIII to 
Fl ©: Likewiſe, take the diſtance s 9, and ſet it on 


, 0 
45 4 c 


ſet it on our Dial from X to g; Laſtly, ul: 

v 1x, and ſet it on your Dial from Xl toþ. 

- "Theſe Points a, b, c, d, e, , g, 5. are the 
Points through which the Trend] o Cancer *. 
be deſcribed ; therefore if through them a Line 
be drawn with an even hand making no Angle; 
that ſhall be Tropick of Cancer. 


Tube Tapick of Capricorn may be defcribei 
in the ſame manner, for if from your Trigon you 


ET 25 And ſet VILLE 
. . 9( it upon 1 12 

The diſtance t 10f your Dial )X A Nu 
| v 11 )from (XI n. * 


Thoſe ſhall be the Pointe through which tei] 
Tropick of Capricorn muſt be deſcribed; there. 201 
fore if through E, /, m, 7, a Line be drawn wit el 
an even Hand, it ſhall be the Tropiek of Capri do 


* Wben 'Capricern, Decem, 11”) the Shadov 


c© 


A 4 Aries, "a March, 1-{ of the top 
the Sun I Librs, or ; * Sept. 12 Sthe Stile wil 
8 2 Cancer, | June, 11 paſs alo 
1 in * „ . thoſe relpe⸗ 

| | Qtive Lines 


; 


And according to this Method, may any other 
intermeditate Parallels of Dectination be inſerted; 
28 for Example: Suppoſe I would inſert the Pa 
rallels of the Suns entrance into the 12 Sigrs, 
Arier and Libra are inſerted already, alſo Cancer 


. and Capricorn; fot the reſt, as when the Sun el. 


ders into 


Taurus 


12 
* 


16 


Taurus, 3 * 
ee, the San hath 11 deg, | | 

darf io, 30 min. a \ 
Prices, Þ. JS » of Declina- 
Gimint, „„ wt ons 
Leo, the Sun hath 20 deg.) © 

beafMWSagirrarims (1a min. 

you Aquarius, | 19 


Therefore take 11 deg. 30 min. and 20 deg. 
12 min. out of your Line Bonds and ſet them 
upon the Arch K S of your, Triges, from R to 


| & - X, and draw the two Lines OV and 
de Theſe Parallels, being thus put into. your Tri. 
Lor, they may be transferred into the Dial, in all 


relpeQs as che Trepicks were; and 
i done in the eure 26. . 
992 „ 


«. : 
| 4 * ; : $ Us 2 
| S E CT. II. ** 85 


- Tj a direll South or North Dial, fg. 27. 


. Aving drawn your Dial, as is taught in 
Chaprers 2, 3, or together with the 

Stile, your firſt work "mult be to proporti- 
on your Stile to your Dial; which to do, aſſume 
any convenient. Point in the Subſtile { here the 
Line of XII) for the farthermoſt Tropic, as 
bere the Point SS; then the Stiles height being 
38 deg. 30 min. add 23 deg. 30 min. thereto , 
the Sum is 62 deg. and that is the Meridiag 4 | 
ſitude of the Sun when he enters Cancer , 1 8 


as you. fee 


. * 


» L 3 


> 
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the Complement thereof to 90 deg. is 28 dep, 
There fore, upon the Point Cancer, make an An- 
gle B S A, to contain 28 deg, fo ſhall the Line 

& A cut the Axis of the Stile OA, in A; then 
trom A let fall a Perpendicular to O S, as A B; 
and fo is your Stile proportioned to your Dial; 
and the Line CB D (being drawn Parallel to the 
Horizon, through the Point B) (hall be the Es 

riaontal- Lins of your Dial. 
T.ghis done, prepare a Irigon, as Figure 28, in 
which make E F equal to O A, and F G equal to 
ON, 75 E G, to A B, the Triangle E FG, in 
the T7:g97 , equal to the Traimie of the Stile 
OA B, in the Dial. 33 
From the Point E, draw à Perpendicular to 
E F, as E 12, for the Eguinocfial; and upon E, 
with 6o deg, of Chords deſcribe the Arch H 1: 
L, and upon it ſet 23 deg. 30 min. from 12 to 
H and L, and draw the Line E H for the T7. 
pick of Cancer, and E L for the Tropick of (a 
pricorn Draw the Subſtiler Line E G, quite 
through the Irigon, croſſing the Eguinaclial in a, 
and both the Tropicks. | 
This done, out of your Trigon take the di- 
ſtance from F to 4, and ſet on your Dial from 
the Center O to qq thiough which Point draw the 
Line Ten for the Equinoiiial: Then from O, 
the Centre of your Dial, take the diſtance to the 
laterſection of the Hour Line of 11, or 1 with 
the Equinoctial, and ſet it on the Trigon, from F 
to h: Allo take the diſtance from C, to the In. 
tei ſection of the Hour Line of 10 or 2, and {et 
it from F to c: Likewiſe take the diſtance from 
O, to the Interſection of the Hour Line of 9 ot 


= 3 


yd QI 


fo : 51 131 AF -- ; | 
z and ſet it from F to d: Laſtly, the diſtance 
from O, to the InterſeQion of 8 or 4, with the 
Equineflial, ſet from F to e; and draw the Lines, 
1% Fb, Fc, Fd, Fe, through the Trigon, ma- 
king them 12, 17, 10, 9, 8, and I, 2, 3, 4, 
fc. Now to find the Points upon the Dial, 
the W through which the Tropichs muſt paſs; 


will teach CS on the 12 


in from O, Hour XII XI 
to the Center ( FLines 410 2) 
in of the Dal ) hb. of /s 3 
ile to | | > 


Through which Points the Tropick of Cancer 
muſt be drawn with an even Hand : A. 4 


upon C12 12 


the VII 
Hour < 10 2 
1 of the Dial) n (Lines s 3 
C % Cee of 08 4 


Through which Points the Tropick of 7 
mult be drawn. And thus you have the Equizo- 
tl, and the two Tropicks, deſcribed upon a 
Direit South Dial. 8 


— — 
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How to geſcribe | the Equinttial „ end the tro hes 
Tropicks, on any Upright Dial Declining, Mich 
in ſuch as both Recline and Decline. uin 


K A N Example of an Upright Dia declining 
from the Sowth Weſtward 30 deg. The. v8 
making of hel Taught in the 5:bM(s 
Chapters of this Book: MW); 

I 

I 


and 8h or 2 
Therefore: having drawn ſuch a Dial , and the 
Stile and Subſtile in a due Pofition, you will find 
the height of the Stile to be 32 deg. 37 min. 
Firſt, make an Horizontal Dial for the Latitude 
of 32 dep, 37 min. as in the Declining Dial, 
Egure 29, where the Subſtiler Line is taken for 
the Hour-line of 12, as it is there marked, and 
the other Pricked-lines, are the Hour: lines of an 
Horizontal Dial for the Latitude of 32 deg. 37 
min. Now, it according to the directions of the 
foregoing Setions you make Trigon > and in-. 
ſert the Equinotiel , and Topics; and after: H 
wards expunge the obſcure Lines of the Hor:207- Il | 
tal Dial, the Eguinoctial Tropicks, and Horizon 
tal Line will be the ſame, as if they had been in. 
ſerted from the true Hour Lines belonging to the 4 
Dial Plane. 1 

And as the Tropicꝶs were deſcribed; ſo like WW® 
wiſe may the Parallel of the Sun's Entrance Se 
into the other Signs, be inſerted if into your 17. 
gon, " a6 pur there Arches of Declinations from 


the Equinoctial, Namely, 11 deg. 30 min. ard 
3 20 


deg, 12. min. And fo are the Parallels of the 
s put into the Dial, Figure 29. 4 
And in any Dial, alſo may the Diurnal Ar- 


tw hes be deſcribod, if you put into the Trigon 

- o Mich Declinations, as the Sun hath from the E- 
wino&tial, when the Days is cither, E 

= | 133 80 

ng ſdeg min.] Diurnal 

bes.. _S 23 30. Archesput 

ubs ) (x6);. | | 2x 40 | imo the 

H JE 15 Hours J 16 55 South Di. 

b or lon * 

4 ITE 14 I 11. 22 al. repre- 

011 r | _ ſented by 

12 12 o dhe Prick- 


| ed Lines 
here, in Figure 27, and the Trigon thereunto 
belonging is Figure 28. ä s 


6 — 
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CH AP. XXIX. 


How the Hours ſrom the Sun's Riſing and Set-. 
ting, are to be deſceibed into all ſorts of Sun 


* 


Dials. 


HE Heurs from Sun-Riſing, are called the 
Babylbniſh Hours, for they begin their Day, 
at the Sums Ri/ing : and the Hours from Sun 
Setting, are called the Italian Hours, for in Haly 
they account their Time from che Getting of the 
den the Day preceding. N 


The 


3 . 
| The manner how to 'deſcribe the Hours (is H 
- Tame in all Planes, and) is eaſily performed 
And becauſe that upon a full South, or Horizy, 
tal Dial, they will appear moſt Uniform; I hay 
therefore made choice of a direct South Dial. 2 
in Figure 27. to defcribe them: Your Dia bein 
drawn, and the Eguinoctial Y =, the two Tri 
Picks S S, ank vs Vs, and the Horizontal- lia 
Cun-Riſe —2> = $47-Set; you mult (by the laf 
Chapter) deſcribe two obſcure Parallels of Dei 
clination, one ehe Day is 8 Hours long, alif 


Os E, and the other when the Day is Sixtee 
Hours long, as & 16 *, the Eguinoctial being 
= Parallel when the Day is Twelve House 
ong. . 
Being thus far prepared, te Inſcription of tbeſ 
Hours will be very eaſy; for it it is plain, that 
when the Day is but 8 Hours long, that the Su 
Riſes at Eight in the Morning; and the firſt 
ie after the Suns Riſing is Nine in the Mot- 
ig; alſo when the Day is 12 Hours long, the 
Sun Riſes. at 6 in the Morning, and the firſt 
Hour after, is 7 in the Morning; Laſtly, when 
the Day is 16 Hours long, the Sun Riſes at 
Four in the Morning, and the next Hour after is 
Five in the Morning: And all the reſt as in this 


t Therefore, a ſtreight Line drayyn through 


he Interſection ot theſe Howrs Lines, with the 
arallels of 8, 12 and 16 Howrs, ſhall be the 

4 irſt Hour after the Suns Riſing all the Year 
ong. | 


In 


[ 143 3 


ngin of Days] Tn the like manner, if you 
would inſert the ſeventh 
after the Sun's Riſixg: By 
the Table you ſee, that the 
Parallel of viii Hours, for 
the length of the Day, the 
ſeventh Hour trom San Ri- 
fing is 3 in the Afternoon; 
therefore obſerve where the 
Hour. line of 3 ctoſſeth the 
Parallel of viii Hours, which 
is at 4. Alfo by the Table 
you ſee that in the Parallel 
of xii Hours, for the length 
of the Day, the ſeventh 
3 Hour from Sun-Riſing, is x 
n the Afternoon; therefore obſerve where the 
Hur. line of r croſſeth the Eguinoctial, which is 
at 6, Thirdly, by the Table you ſee, that in the 
Farailel of xvi hours, for the length of the Day, 
the ſeventh hour from the Sun's Riling is Ix in 
the Forenoon ; and therefore obſerve where the 
Hour. line of xi croſſeth the Parallel of xvi hours 
for tbe length of the Day, which at c; fo ſhall 
ungut line drawn through theſe Points, a, 6, c, be 
the teventh hour after the Sun's Riſing throughout 
the Lear: And thus by the help of this Table, 
jou may draw all the Hour-lines from the Sun's 
rl ing, as you ſee them drawn, and numbred as 
in Figure 27. | | 
; In the ſame manner, as the Hours from the 
xs Kifing ( which are the Baby/onj/h hours) were 
drawn, may the Hours from the Sun's Setting 
( which 


TEL + 

(which are the Lallan Hours) be drawn: Tu 
difference being only in the numbring of them WM 
the hours from Sun Riſing, being numbred from 

the Weſt end of the Horigontal'line, by 1, 7 
4, 5, 6, 7, 8, 9, 10: And the Houre from Sun 
Setting, from the Eaſt end of the Morizontalling 
backwards, by 23, 22, 21, 20, 19, 18, 17, 16 
133 as appears in Figure 27. £ | 


* -» Mg 


. . 


A Corollary arifing from the W ork of this Chapter 


The Hour-lines from Sun Rifing and Setting 
being d-ſcribed upon any Dial, as is taught 
there will by their correſpondent interſettions one 
with another, be Points produced through which 
if Lees be drawn, with an even hand, the ſame 
ſhall be the Parallels, of the length of the Day, 
and ſuch are picked Lincs in Figzres 27, numbrec 
upon the Meridian Line of the Dial, by 8, 9 
IO, IT, 12, 13, 14, 15, 16. 


— * 
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c HAP. XXX. 


| 77 the Fewiſb, or Old Uncqual, Pe Planitary hours 
and bow they may be deſcribed upon any Sus. 
Dial. : 


= Anciencs, account their Day, was from 
the Sur's Rifing in the Morning, till its 
Setting in the Evening, which ſpace of time they 
did divide into Twelve equal Parts, were it long, 
or ſhort ; ſo that in the Sammer, all the Time 
that the Sun hath North-Declinarion, the by 


— 


The 
em 
from 
2, 
Sun 


275 
16 


Pler 


ting 
ght 
one 
hich 
amg 
Jy, 
bree 
„ 9 
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than 


{their Day, was longer 


a Common equal 


gur; and in the inter when the Sun hath Sourh. 


De 


ination the Hours of their Day were ſhorre 


#6112 Common equal Hour; but when the Sun 


. * 
* 
1511 


Dine . 


be Pa · Ihe Pa. 
few | rallels 
1h, of 15 H. al. lof 9 H. 
F H. M. M hs 


tecauſe the Ferwiſh Hours, int 


inoQtial, their Hours are equal to our 


The Inſcription of theſe Hour lines, into all 
forts of Sun-Dials is very eaſie, being much like 
de Inſcription of the Italian, and Babyloniſb Hours, 


and alfo the Pa- 
rallelt of thelength 
of the Day, as is 
done in Figure 28, 
which a South. Dial 


Decliniug Eaftward 


15 deg. you muſt 
make choice oftwo 
Parallels of the 


5 
7 | arg - 
ü 8 15 length of the Day, 
ir 9 8 — which muſt beboth 
v 10 45 15} ofthembeequi-di- 
vi a os of ſtant from tha ER 
[vii || x- 15 45 + noftzal, which let 
viii} 2 30 30] be the Parallels of 
nz 45 151 Hours, and 15 
x | 5 o oo] Hours, for thoſe 
x1 |'s 15 45] two Parallels are 
Nil 7 30 30 moſt convenient 


for this purpoſe 


hoſe Parallels will 


juſtly | 


Jultly fall upon the even Hours, halfs, or quarter 
ow the Points through: which the Fewr/ſb hours 
are to be drawn, as the Table before will dired 
| wherein you ſee, that the firſt Fewi/b hour is t 
be drawn through 5 hours, 45 min. in the Pe 
rallel of 15 hours, through 7 in the Eguinodid 
and through 8 hours and 15 min. in the Parallel 
of 9 hours: In like manner the ſecond Jeu 
hour mult be drawn through the interſection offi 
7 hours, in the Parallel of 15 hours, through 
8 inthe Eguinactial; and through gin the Parallel 

of 9 hours: And ſo muſt all the reſt of them 
be deſcribed as the Tables does direct, and as yon 
ſee done in Figure 30. And in this manner, vi 
the help of this Table, may they be deſcribed in 
all ſorts of Planes, whither Direct Reclining, off 
Declining. n 


e 1 
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CHAP. XXX. 


How the Azimuth muſt be deſcribed, upon ah 
Sun-Dial. 


HE Azimuths are great Circles, and being 
projected npon all Dials, become freight 
lines; and they are variouſly deſcribed, accord. 
ing as the Dial-Plane is Scituated, particulars d 
which follow. | 


4 


SECT. Nv 


ane 
r © 


On an Horizontal Dial. 


N theſe Dials the Azimurhs are moſt eaſily 
deſcribed: For, your Dial being drawn, with 
i: Tropicks thereon, you have no more to do, 
len upon the foot of the perpendicular Stile as 
0 ( in Figure 31.) as a Center, to deſcribe a 
rele, as G, Ng, which you may divide into 
zequal points (beginning at N) anſwering to 
he 32 points of the Mariners Compaſs, or elſe 
qu may divide it into o equal parts or degrees, 
vted with K, Nc. and through thoſe points 
nw ſtreight Lines from O, the foot of the per- 
endicular Stile, and they ſhall be the true Az7- 
wh upon an Horizontal Dial, which you may 
lenominate by South 8, by E, S. S. E, S. E. &y S, Oc. 
$ you ſee done in Figure 31. 


Cr. I 


Upon a Dire Eaſt, or Weſt Dial, Hg. 25. 


Aving Me an Eaſt Dial and therein inſerted 

the tal, and the two Tropucks, and 
the Horizontal Line, you may proceed to deſcribe 
the Azimuthe in this manner; LS | 
Upon the point E, of the Horizontal-Line of 
T. our Dial, MEN, ereQ the Perpendicular E Q, 
qual to EG ( the height of your Srile of your 

5 j 


x - 


| Lines to the Horizontal Line MEN, as e 


. , 
Dial) aud upon Q, as a Center, deſcribe the 
Luadram QEL, and divide it into eight equi 
parts, repreſenting one quarter. of the Mariner 
Compaſs, and from Q through thoſe Points, draw 


from which points let fall Perpendiculars fro 
the Horizontal Line, and they ſhall be the 4:; 
muths between the South and the Eaſt; and for 
thoſe Points which fall between the Eaſt and the 
North, as E by N.-—E.N.E—NE. by N. 
are the ſame Diſtances ſet upon the Horizont: 
Line from E, towards the Left hand, as the fu 
three Azimuth towards your Right hand, is 2 
ce; through which Points, if lines be draw 
perpendicular to the Horizontal Line, they hal 
be the Azrmuths, ox points of the Comps 
between the E. and the North: As in Fig 2: 
And as the Eaſt Dial contains the Azimuths be 
tween the South and the Eaſt: The Weſt Dia 
25 contain thoſe between the South and thi 

. "WM 


5 
ax 


SECT. IM. 
Upon the Dire South upright Dial. Fig. 3 
4 


HE Dial with the Equinodtis Fand the tw 
| Tropicks and the Horizontal Line deſcribed 
thereon, the Aximuihs may be inſerted therec 
2s followeth. _ 5 ä 
Firſt, take the length of the perpendicular Stile 
of your Dial AB, and ſet it upon the Meridian o 
c 
1 | Secondyil8 
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+ Secondly, Wich the 
| deſcribe the Circle EBF, which divide into 16 
equal parts (if you will) tur I have here divided 
it but into 8, to th:w the manner of the Work, 
in the Points xX * &. Through which Points 


from G, draw obſcure lines extending them till 


now if from theſe Points of touching you draw 
lines perpendicular to the Horizontal Line be- 
tween the Tropicks, (or Parallels to the Line of 
12, they ſhall be the AS required. | 

Note, I have nof drawn the lines themſel ves 
in this Fig. 27, becauſe the Dial is full enough 
of Lines already. 4 POS 


| e IV. 
„ LY 
Upon the South Declining al. Fig. 39. 


N Example ſhall be. of a South Dial, De- 
K - Clinitg Eaſtwards 15 deg. 3x 
uch a Dial being drawn, and the Eguinocſial, 
Tropicks, and the Horigintal. Line inſerted there- 
on: Upon the Point B of the Horizontal line 
erect the Perpendicular BC, equal to BO, the 
Perpendicular Stile of your Dial; upon which 
Point C, deſcribe the Semicircle RBS, which 
I done, lay a Reer to C, and the Point &, where 
che Hour line of 12 croſſeth the Horizontal Line, 
and where the R /e cuts the Semicircle RBS, ac 


at the Points x * N, Cc. And from the Center 


C, draw lines obſcurly through thoſe Points, ex- 
73 M tending 


1 


diſtance GB, upon On 


they touch the Horizontal Line of your Dial CBD, 


. 
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that Point begin to divide it into 16 equal parts, 
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ending them till they touch the Horizontal Line, 
DE, in the Points abc de fg bi andi, through 
theſe Points Right lines being drawn, Parallel to 
the Meridian, ſhall be the Azimuth defired ; 
which you muſt numbet according to the Scirua- 
tion of the Plane: Namely the Weſtern Az: 
mut he on the Eaſt fide of the Meridian, and the 
Eaft Azimuths on the Weſt fide of the Meridian, 
as you may ſee in Figure 30. 1 


f CHAP. FxX1l : 


Of the Meridians of other Gvumtrirs, and how 7. 
inſert them into any Sun-Dial. 


T is eaſie to inſert the Meridian of any other 
A Country into apy Sun Dial, made for any other 
lace; if firſt you know the difference of Long! 
tude, between the two unt, in Time; and 
alſo, whether the Remote County lie Eaſtward 
or Weſtward, from the Home Country: For, 
If the Remote Country lie Eaſt ward off th: 
Home Country, it is Noon ſooner than it is at tha 
Place the Dial doth ſtand in; if it lie Weftwar: 
then it is Noon later. 3455 * 


| As for Example, _ 5 
+ _ Suppoſe that in a Sun-Dial here at London, yo! 
would inſert the Meridian or Noon. tide of Co 
flantinople by the beſt Geographers, the Meridia 
of Conſtantinople lies Eaftward of the Meridia 
of London, 30 deg. 45 min. which converted: int: 
Time by allowing 15 degrees to one a 
3 "IH egre N 
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ine, 


4 on F 4 2 = 4 ; "oa 
4 The manner of Gutting droers Bodies in Wood or 


| Regular Bodies, becauſe they may be Inſcribed in 
à Sphere: And they are alſo called the five Regular 


and the Ico/abedrum, the others are one of Twelve 


, $ 

degree to 4 minutes of Time, it is 2 hours and 
15 min, that is 2 hours and a quarter. Wherefore 
if you ſubtra& 2 hours 15 min. frem 12 hours, 
the Remainder will be 9 hours 45 min. or 3 
quarters of an hour. Therefore if upon a Dial 
here at London, you writgthe word Conſtantinople, 
upon the Hour. line of ꝙ and 3 quarters, [ or make 
this , ] the ſhadow of the Stile of the Dial, 
when it (hall fall upon the Word or Mark, you 
may conclude it to be Noon at Conſtantinople; and 
knowing that, it is eaſily known what hour it is 
at any time of the Day. m 
Lou have ſeveral Countries inſerted in the Di- 
rel? South Dial. e. 5. 


= 
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CHAP, XXXUL 
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Stone, and making Dials upon them. 


Here are ſeven Bodies uſually cut in Srone 
or Wood,” wherzoF five of them are called 
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Platinical Bodies, becauſe Plato was the Inventor 
of them, and are as followeth, the Cube, the 
Tetrabedrum, the Octobedrum, the Dodecahedrum, 


Rhombs, and the other of Thirty Rhombs : And be. 
Cube is the Aale or Lump, out of which the reſt 
are contrived I ſhall begin with that firlt. 


M 2 | H-w 


ide of 


Bock: But if you place any of the 


* 
: . 3 +» , 
"0 „ 1 6 1 - * - * - Gy Wo 
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How to Cut the cue · *. 


Deira A Cube, is a ſolid 
hendcd by Six equal 
A, D, E, 'E, and D, 
_ this Bedy is plain by che 


Body comp 
mares, as are A, B, C,D, 
SE, G. — The cutting of 
by he Definition; for let 
n e equal, as A, B, ro DF, A, 


all 


E, to C, G Ve and youill make a Cube of 
what greatneſs vou ow this Body is capable of 
five ordinary Drals, the xt ſquate being the Baſe 
to ſtand upon: wherefore if you fer the fide A, D, 


E, F, South, then will the ſide oppoſite therero de 
N. arib, FC, F, G, Eat, 


-and the ſide © 

will be Veſt, and A, G, Horizontal, al 
which Dials are made in the formet part of this 
ngles of the 


ſide de 


Horizontal Squares Sauth, them — .* 995 
cline 45 deg. for if you tum ide f e 5. South, 
then will the Dragona/ Lin FIC 1 be 805 and 
Weft, and the fide C, DEF, G, will be a South 
declination, Ea, 45 nd his © 110 a North 
declining Weſt 45 deg: ard A, D, F, E, is a South 
decl. 45 deg, Weſi, and bis oppoſite a North de- 
elining 45 Eaſt, all which Diale are a A the 
Direction; in this Book, . 


8 2 * 


„ — = — * * 


— 
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How to Cat the Lettabedrum 


[- Definition ] The Tetrabedri 83 Tolid FUL 
comprehended by four Equilateral Triangles, as 
AC, A C D, and D CB. 


/ To Cur this Body, you muſt make a Parallel. 
piped. 


—— — — 
- - 3 


110 


4 
0 


Wl ell 
: 


3 


0, 


187 


piped. Let the Bieadrh AD, = 19000, and J bi 


the height A E, be 8164, and the th A B, 
be 905 upon the upper Face. and EN thereof 
draw to e Jatral Triangler, as A D , 
divide the ade. 1 H, into three parts, and 
ſet one part thereof which is equal to 2886, from 
A to N, and from D to L, draw the line N L, 


and in the middle of the point R, will be the 4 } 


Vertex of the Solid AB D. From the Point L 
to the 1 Fand G, draw to ſtreight lines 
L E, and G; do the ſike on the oppo t& fide 
by the point EN cut off the two Tridh 2 
ont, A, E, am G. I. C. N. H. o will 
agg, e Solid Bod = 2 Priſma, 
LG, * e, are 

ual Triangles, the other three Au F, N, 
2 c. are Parade/lograme. Newt by the A&D) 

1 2 he de of the Trig FH, ira 1 in 
the 


ſe ; asalſo by the poines EK H, and the 


other fide of the Triangle E. „cut this Pry me 
and their come forth the Soli Body A, G. 
the Tetrabedrum deſited. The Body thus pf ted 
ſer the Angle A Sauth, then will To fide 5 


ſides AQB, and AO D, will de Sonth decliners 
60 deg. and will recline as the former. The 
making ot theſe Dials is Taught in the former 


part of this Book. The Requiſites and hour dit- 
| rances are as followeth. £ 


be the North Reclining 19. 28 and the other ds bs 


oy” 
1 
* - * 
HIP +$ "= *% 
* va ” 


4 5 19.28. Hours 


the Complement of | fram the 
Ihe Lat .add38.28] Subſtile 


— W RT 


Direlt Nortl] — 
Reclining. 


** 


13 
- 3 — 


Tue other two S Reclining Declining have 
the ſame Diali ſerving for both; changing but the 


Poſition ot the Subſtile and hours as hath been di- 


rected. The Requiſites of the foregoing Table 
of Declining Reclining are as followeth. 


The Planes Recliration 
The Planes Declination Eaſt or Vet, Co. oo 
The diſtanee of the Mer. and Horizon, =— 60. 00 
Ihe Stiles height above the Plane 01. 50 
. | 1 | The 


— 


— — 19.28 


Q. 


167 . | | 


The Subſtiles diſtance from the Meridian—o2. 363 
34- 40 
Therefore the Subſtile falleth between 8 and 9 of 
Exft Dial, and between 3 and 4 


The Planes 


1 


the Clock in the 
in the Weſt +» Vs 
The beſt way 


of making theſe two Dials will 


ners 


i. 
— — 


a 1 
+ 
4 * — 
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Ham to Cat the Dctohe 


! 


An 0ctobedrum is a ſolid Body, comprehended | 


of I equal eguilatral Triangles, as are A C B, 
ACD, BCE, and EC D; To cut this Body 
you muſt make a Parallel. piped B E F C, let 
the breadth thereof B C, or A D, be 10000, 
and the height thereof A E, or C G, be 8164, and 
the length thereof B A, or FG, be 11547, let A 
I, and D K, and L C, be 2887, one fourth (ora 
quarter) of A B, or E G, by which draw the line 
IK, upon the S$uperficies, and the like by L, in 


the Baſe, make e quilateral Triangles I K H upon 


the Su and from the point L in the Baſe 
the Tike, fo that the Point N ot the Triangle in 
the Baſe may be oppoſite to the point H, of the 
Superficies; draw the lines K F, K L, and L. C, 
on the one ſide of the Figure, and the like on the 
other ſide, cut off the nenden IF b, 
downwards, and the oppoſite to it L G CB, up- 
wards, and there will remain two equal Oblongs 
KIBHC, and LFNE, the Baſe inclining from 


the line BY C, as much as the Superficids doth re-. 
Cline from the Perpendicular of N E F, next = 


M 4 


= a Y 
ES ST 


" — * — 
AX Co ce 


4 
je * 
EC EE R9qy ERS 


be by the Polar Scales as you did the far Decli- 


9 
2 4 
Cas = * 
— 


— 


— 


2 South, and the Lune the Tetrabediiom. 


| | 26000 divided by extream and mean Propo 


off che portions 2 ED am LEN 


and 1 N, by the Trier beneath. arts 
have at fix cuts the ſolid of pt 
- ales ABC Fo -deltred. 

pared, ſer the Angle G the bs 87 chu A 


'B, 
will ferve for the G ed, for rhe Wane 
B CE, will be a South Mer, and his oppoſite 
a North Reclining 19. 28, the Plane DA C, 
and ECB, will deen beg and Recl ine as the 
other, and their oppokites Declines and Inclines, 
60 deg. as may be (een by Bodies themſc] ves joyn- 
ag the Rectining 5.455 Dy of the Terr 
dun to the Incli 

Lum, will plainly — ame 
Dials being the ons and the fime in these 
will not be any need to reiterace the Work ove 


* * 2 — 


DCE; of the Octobe- 
the 


"How to „cur. * 
N + 


The Dodecabedram., ar 


4 
4 5 


* 4 OW is a Folia Body, , compre: 
hended ot 12 equilateral N as 
HSRVO. HS BA, and HI O ES, Cc. To 
Cut this Body, you muſt firſt make a Cube; as 
is PRS V, Aude each fide inte halves, as Pg. 
, A. b. R. S. at f. 0, and X. P. at C. D. let 

each half F. a, X o, 200 R. f, be the Radiut, or 
reion 
Peg X. n, and V. o, ſhall be 6180, the "= 


. — 


Wy 
) 
Ti 
th 


tt, 
l 


— — 


Drees 


a g. # 1 a 
1 — 


— — 


2 0 


5 and g. 0 and f. b, be 3820, the leſ. f 


| 
t, and ſo muſt the reſt of the fides | 
be alfo divided, but with this Caution, that the 
middles and ſegments of every fide Contermi- 
nous be drawn Croſs to others, as thoſe of P. q, 
R X. croſs to thoſe of X. R, and S. V, and theß 
again croſs to them of P. A, and J. Z, yet every 
eppolice ſide Parallel to each other, from the 
carer Segment of the one fide, to the middle 
ine of — draw freight Lines croſs the || 
Body, as are 7. C, K. 0, and o. b, cut off each of: 
Trianpulat Pryſme, VIZ, #.0, D. '* Lok. /:% MM 
and . o. ka; and fo of the reſt. And fo thall 
you at twelve Cuts, frame the Dodetobedram, . | 
conſiſting of twelve Pexteng/cs, as is repreſented 15! 
dy the Tigare The Body being thus prepared. 
ſet the H, of the Horizobal Plane HRS 
0, Sowth, then (hall the five ſuperiour Planes 
recline, and their Oppoſires incline as much, vi. 
RVDRKC, will be a direct North reclining 2 
deg. 33 min. and VODE, and RS BC, two |! 
North reclining as much, and declining alſo 22 
deg. HO Ed, and HSB A, two South recli- "Nt 
ning as much, and declining 36, the Reclination 1 
of the five Planes being the ſame. * 
Having the Reclination of the direct North 4's 
Dial, it is to be wade às you have been Taught i* 
in the foregoing Chaprers, whoſe Hour diſtan??s? 
ces, for all the P/ancs are as followeth. * 


— 


North Reclining 
Direct North, | 26 33 


Declining 72 00 
Reclining |-— 


Hour: 


8 2 
Hours] on the 
Stiles height Plane. 
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Note, The North Recliners and their 
declining 72 deg. have the ſame Dials ſerving for 
all four, changing the Poſition of the Sile and 
Hours , as before was directed; and are to be 


made by the Rules of the foregoing Chapters. 


The Requiſites for both the reclining declining 
Dials are as followeth. 3 


Firſt, For the North Dial declining 72 des. 


North Reclining — — — 26.33 
Declining Eaſt and We/? — 72 00 
Ihe diſtance of Meridian and Horizon 36.00 

Ihe 


* 4 


polite 


, * i _ 
The Subſt. diſtance from the Mer. $2.04 
The Plane's difference of Longitude — 35. 50 
The Stiles height — — — 81.28 


Secondly, The Reguiſites for the South 
. dechning 36 deg. 

Sowhb Reclining | —— — 26.33 
Peclining Eaſt and Weſt — 35.00 
The Drſtance of the Mer. and lor. — 72.00 
The Subſtiles diſtance from the Meridian 03.33 
he Planes Difference of® Longitude ---- 31.33 
; he Height of the Stile 1 05.44 


: 
ll tres 1 
— 
— — — — 


How to CUT 


Tbe Icoſabedrum. 


HE Eeſade is Solid, comprebended or 


twenty equal Equilateral Triangles, as are 


A. b.C, A. B. d, A. E. C, C. b. , &c. There 
are two ways to cut this Body; the one is the 
very fame as the Dodecabedrum was cut, drawing 
the Parallel Lines upon the Cube, at the diſtance 
of rhe leſſer Segment, as there you drew them 
from the greater Segment. | 

The other way is thus; divide each fide of the 
Cube p. 9. 7. A, into halt, and draw ſtreight 
Lines croſſing at right Angles, as 6. d, c. e, h. I, 
and J. g, and K. m, and J. n; then making p. o, 
or 0. 4, half the fide, the Radius 10000, let 4. c. 
the greater Segment 6180, be ſet from 4. upon 
each middle Line to croſs 6. c. d. e, and h;. g. 550 
N 


: * — 
1 
CR 
ö * * 
Fd 2 
9 A 
> 


— — — $4 KC Bede * = 


by each two Points, viz. b. e. c. d. and f b,- and 


Lg, &c. dra ſtreight Lines croſling each other 


at right Angles round about the Cube, ſo ſhall 

ety eight Eguilateral Triangles , ſuch as 
are 2. 3. 4, and F. 6. J, Nc. by which every cor- 
ner being cut off, their will remain fix Squares, 
as l. c. d. e, g. h. f. I, A. L mn, and eight Sex- 
angles; then ſhall ö. d, be tha Raſe, and che Point 
g. of the next Square the Vertex to cut out the 
Triangle b. d. g, and g. i, ſhall, be the Baſe, an- 
K, the Vertex to cut ot the Triangle g. 2. E, an 
K in the Baſe and 6, the Vertex to cut gut K. m. 6, 
and theſe three being cut, will leave a fourth 
Triangle between them K. b. g; and fo of the 
reſt till you find the Body come forth. 


The with / being thus prepared, let the Angle 


C, of the Horizontal A. b. C, South, then ſhall 
A. b. d, be a dire& North Reclining) 
min. and the oppoſite Inclining as much, 4 C. E. 
and C. b. f. are two South Reclining as much, but 
Declining 6o deg. The other fix Conterminous 
with the three do all Recline alike 19.28, where- 
of the two South g. C. E. and g. c. f. do alſo 
Decline 22.14, the two backward Northern 
Planes K. b. d. and u. A. d. do decline 37 deg. 
45 min. and the two intermediate North Planes 
b. K. J. and A. u. E. do alſo decline 82.14, and 
2szsũĩ theſe do, ſo doth their oppoſites decline, and 
recline as much. Theſe Things being conſidered, 
and the Body being prepared, the North rechi- 
ning Dial 48 deg. 11 min. is made according 
to the foregoing Chapters. 3 


- Here followeth 2 Table of all the Hour diſtances + 


of all the Planes belonging to this Body, with the 
Raquilites of the reclining declining Planeg, 


deg. 11 


4 


F 
| 

| 
| 


4 


[3 2 
19 28 North Reclining 19 28 
ming 82 14 3 


— — 


Declining 


Hours 1 Hour di. 


— * 
. | 
* 
8 — Y _> _ — _ 22 1 12 —— 4 4 
hk * = =s * *— — 0 — - - * — 5 * 12 p a — x" * 1 — x Eb * * 22 „„ — — - —— 4 
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The other two South recline as much, and de- 
cline alſo 60 deg, viz. b. e. f. and 4. C. E. have 
the ſame Dial ſerving for both, changing the 
Polition of che Sabſtile, and Hours as atore di- 
rected; 

The Requiſites for this Plane are as follomerh, 


The Plane's Declination is — — 48,11 

The Declination Eaſt and Weſt —— soo 
Diff. of the Meridian and Horizon 37.45 

The tiles diftance from the Meridian 16.47 

The Planes Longitude— — 38.32 

The Stiles height — 220 8 

Tis Dial is to be made * the Rules of the 

VXVth Choprer. 


The Reguifites of two South reclining 19 28. 
VIZ. g. 5 C. E. do alſo decline 22.14. 
and are to be made by the Rules of the XIIth 


| ter. 

6 and g. E. C. South Reclining -- 19.28 
Declining Eaft and Weſt —— — 22.14 
The diſtance of the Meridian and Horizon 82.14. 
The Swbftiles diſtance from the Meridian 06.26 
The Plane: Longnude — 21.49 
The $12/es beight — — 16.22 


The Requiſites of the two middle Planes, 


: North reclining as much, and do alſo decline 


82. 14, and are to be made by the Rees of the 
XVIIIch Chapter. 


A North reclining — 19:28 
Declining Eaſt and Weſt — 82.14 
The diſtance of the Meridian and Horizon 22.14 
1 be Subſtiles diſtance from the Meridian 75 20 


- - ws 


* 


s a % 
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The Planes Longitude 


. $3.25 


The Stiles height — — 132.53 


The Requiſites of the other two North recli- 
ners as much, and do decline 37.54. and are to 
be made by the Rules of the XVIth Chapter. 

A North Recliningg— — 19.28 
Declining Eaſt and Weſt 37-54 
The diſtance of the Meridian and Horizon 75.31 
The Subſliles diſtance from the Meridian 48.02 


The Planes Longitude 56.45 
The Stiles height — 356.54 
How to CU 1 


The Body of twelve Rhombs. 


II thirty firſt deſwitlon of Euclid defineth 


a Rhomb, to be a Parallelogram, or a Fi- 


gure conſiſting of four equal fides, but hath un- 


equal Angles, as out of the Figure 4. b. c. d, of 
this Piane may be compoſed two Bodies, one 
conſiſting of twelve Rhombs, as the Figure 9. b. 


c. K. h. n. d, and the other of thirty Rhombs. TO 
cut the Body of twelve Rhambe, make a Parall- 


elpipped, as is 4. b. g. ; let the length be 10000, 
as 4. b, or c. g, the breadth and depth, as /. Þ, 
and 7. g, be 7071, divide the Length into two 
equal parts, as d. L. 1. from thoſe Points draw 
Lines to the Angles, and they ſhall include four 
Rhombs, as are m. 1. b. L, and L. p. d. R, &c. Draw 


upon 


— ̃¶ —— '—xm — — 
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upon each end two Dragoral Lines, 28 A. C. and 
B. e. which joyning at each Angle with the Lines 
drawn from the middle Point, ſhall make Tri- 
angle ſuch as A. L. C c. Cut away each Cor- 
ner by theſe Triangles, viz. e. by the Triangle 
A. L. C; and fo of the reft, fo ſhall youat eight 
Cuts frame the Body of twelve Rhombs, as you 
PE be ery . 8 a Pp 
The Body being ared, ſet the +- 
the Ee ae Reade + b. c. d, South, then will 
J. h. g. o, be a direct South, and his oppoſite 2 
direct North Dial; the other are all declining a 
like; whereof the four uppermoſt do recline 
30 dzg. and bppoſttes do incline as much; and 
each doth decline 54 deg; 44 min. Eaſt and Weſt, 
therefore any two Dzals being made, will ſerve 
for all the reſt, except the North, South, and 
F AM. Pda; 
. . a, and a. d, are North reclining 30 deg. and 
decline 54:44, and are made by the Rules of the 
XVth Chaprer. ; | 
The diftance of the Meridian and Horizon 54,44 
The Subſtiles diſtance from the Meridian 80.47 
The Stiles height — — 44.37 
The Planes Longitude — 83.30 


The other two Planes as bh. c. f. e. and die gn. 
are South reclining 3o deg, and declining Eaft 
ard Weſt 54-44. and are made by the Rules of 
the XVIrh Chapter. $1 

The diſtance et the Meridian from the Hor.54 44 
The Sahſtiles diſtance from the Meridian 04.37 
The Stiles height  —— 904.36 
The Planes Longituds —— = 45.11 
North | © 


—— — 


+ » Of ba 


Lane. Men o Rs. Ac 
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y | 2 Wig IT 73 +54 ' 7 
fe Wt; {37 ,00 "of A 
North Rechring | [South Reclining - |. 
| 4 2 * 2 IA J 4 155 
Ting 70K 
Hours. Howrs © | Howrs.” Hours * 
di ſance. ö iftance. . 
1510 b. ' 
. — . bs 0 is | 
12 80 48 12 1432 64 
It x60: 44 fr mit o5Þ 
wo 2143 31 | i2 106 (on Þh* 
9 329. 12 1 1803 go 
8 416 59] | 10 eo: T5 > 
a 7 Jſos oo 9 or 37 
Sub. ſtile. |. | Sub- tile. 
6 61094 34] |8 ator #5 
S "005 27177, - N62 geys 
4 827 28 6 604 34 
3 9141 26 5 77 a + 2 
[= 1938 14] [4 s 3 
x --82 77 59 | 3 9187 43 2 
To CUT the 


Body compoſed of 30 Rhomb 


7. 


* 


IIS. Body is repreſented by the Fizure L. Z. 
I A. E. and is fomewhir more troubleſome to 
cut than the former, and is framed out of a Cube, 
as 4 mg k dividing every fide by extream and 
vc N mean 


» _ 
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veſt of 


e610 1 zn. Cc. be 1odoo, then {hall ac. bd. 
, g e, Cc. be 6180, the greater Seg- 
das which taken of a Sefor o to the wi- 
deſt of _ one fide, and ſet from each An * 4 3 
315 ch ways, (hall leave 2 d. B c. 5 
e. be Ge. 3810, the leſſer amen of * 
fides, from the terms of the greater ſegment on 
the one fide, to the leſſer = the other fide, draw 
Parallel Lines, as d e. « . ö g. and 9 i. croſs 
them with the like Fatale Lines as are c b. 59. 
e R. and Je, from each oppoſite Angle 5 &. 5 
4. unto the Leſſer ſegment oppoſite to the ſaid 
Angles, draw Parallel Lines, as are 4 p. gc. bz. 
2 &d; ſo ſhall you have all the Lines on this 


e Cube neceſſary for direction in cutting 
this Body; and thus muſt you do with all the 


| ſee in the Figure, there is three Trian les framed 
about every ſolid Angle, as are the Lines a f h. 
ade. and g nc. about the Angle b, by which the 
Angle mult. be three times cut, continuig each 
Line as a part is cut away, to ayold Confuſion, 

fo ſhall you at twenty four cuts produce the Body 
of 30 Khombs defired ; which being prepared, ſer 
the acute Angle N, of the Horizontal! Rhombs 
MN R L, South, then ſhall the Rhomb OE QR, 
be. a direct South Dial, apd. h is oppofite A oh ih, 
ABCD: of the Cube = the How in 
Body) Weſt, and his oppoſite e an Ee Pl 5 5 
teſt are all South and * ort h 6 f N. recli- 

ning, as are the three Rhgmbs O P TNKX, 
and TX Z O, which are conterminous with the 
, and. South, and Weſt Planes. do de- 


- Cline 


e tides: the Line being drawn as you 


, rA. ⁵o w: ẽ»æwn t ꝛðù y 


Proportion, which is thus eaſily done; Let 
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CD and recline, fo do all the reſt, as from the \ 


of the Figure of the Body-doth 


ſu ciendy appear : Wherefore having found the 


declination and reclination of theſe 5 Jo Planes, 
there is as much done as is uſefull for the 72 
= wil you Ba that by P 147 = KPN bo F 
will be two reclining. 3: eclining 

and Weſt 20 deg. Ne Sat TNRX, 
CMND, 25 be 5 reclining 5 deg. 
declining 56 deg. x6 min. and 0 Z , and 
KCDE, 8 77 ining 18 deg declining 
eaſt and weſt 58:16. the three Net on ones 310i be 
the ſame wick the Sauth in all ref 

reclination and declination ; by which means you 
may have twenty four recliping N Diels, 
whereof three will be Sons 1 eclining 
Eft, and three will have the. ſame declination 
Weſt, and will decline the ſame, and ſo their will 
be of the North reclining declining” Pzals, and 
each hath his oppofite, which recline, and de- 
cline as much, and their will be five ordinary 
Dials, VIZ. A Horizomal,, a South, a North, an 
Eaſt and Weſt, ſo will you have twenty nine 
Dy2ls on this dy. "The manner of making theſe 
Dyals is ſnewed in the foregoing 
Requiſites and hour Archer on a heir Planes are ” 
followerh. 4 5 
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7 in the Eaſt Dial, and between 1 and 2 in the 


Chapter. 
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The The e a of the 22 Hen 
The Subftiles diſtance from the Meriatan 
The Stiles height=—— — = — 
The Blanes Longitude ——» 3 
By which means tlie Fobltide Falls be between 3 
i wette, and between 2 ad 3 in the - 
iger. And made by the" Kills of che“ 


7 


6 
2 
8 9 
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South Selling — — — n f. 
Decliffing Ea/r and Weſt —=— ; en þ 6 
The diſtante of the Meridian and Horizon 63 6 
ITbde Suhftiles diſtance from the Meridian & 23 
Ne 1 — > 
The lanes Longitude ——— _ 54. r 
. hich —.— the Subſtile - gal tall gen 
9, in the Eaſt, abd between af 
A. Weſt Decliner. And 2 ad the Rul 
the 12th Chapter. 
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"The —_ Aiſtance from 1 the ar. R C4 


De North 5 


Ibe Planes Longitude =—— 
| Choprer. U 


_ declining Dials, the declination of the Meri, 
Meridian: And upon all Norsþdeclining reclinin 


al ways go deg. and in all North declining 
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The Stiles height — 
The Planes Longitude 

This Dial is made by the Rules ln te xvi 
Chapter. 
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— : e 
Declining Eaſt and — Js 
The dilte nce of the 22 and Herizin 63186 
The Subſliles diſtance from the Meridian 32 
The Stiles Height m— - — 243+. 
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And thus you have all thi Taller 11 7 
ite: belonging to all the Bodies menticß on, 
this Bock. Worte, That upon all Sourh recliniy 


This Dial is Ty the Rules of the 2 


or Planes Longitude, is accounted from the N; 


Dials , leſs than a Polar Dial, the Plants Dong 5 
tude is reckoned from the Midni ghc Merida 

or twelve a Clock at Night, and 10 all'Pahar Di- 
als it may be accounted from either Noon, or 
Midnight, becauſe the Longitude of the XY * 
Dials, more than a Polar, it is found from the © 4 
night Meridian, hut the Complement: to 1867 


is the diffetencs of Longitude the” 
Ss ſee Pag 2 S % „ 
. a Dial which or 


You! have 10 f 

= the ſhade of the, Stile, what Peoples bee 
&y Sea or ſevertiwiniceads. 
Fun aug * 
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ps te- 1 135 that part of the N 
lobe which is included between the two 


e Reaſon af this Inverſion is, that the {has 
5 * Stile being always ca(t rowards to con- 
trary part to the Sun, that is, if the Sun be Eaſi, 
his Ibade falls rowards the V, &c. therefore is 
it neceſſary that the Eaſflern part of the World 

ſhopld lie Weſtw2rd, and the Northern part South. | 

ward. | 


1 £: Fbeſe Dials are beſt to be > Equinottial ones, on 
Which this ſort of Furniture is diſcribed, tor it 
appears the beſt on theſe fort of Plants: The 

maine of an £9:2n0itzal is taught in Page 20, 


an - Furniture deſcribed alter this manner; 
ot Dial being e apd a pion as in Page 


955 into your I. es the Tropicks 
25 guinotTial) = IM 15 7 deg. of De- 
dt, for that anſiwereth. on this ial, for 
1 26 deg. of Latitude fiom. the 
7 d & them (ip obſcure Lines) 
1 2 ur Trigon to your Plane ; this being done, 
Four. Perpendcular Stile being made Radius, ſet 
*the, I. Langent of 5, 10, 15, and 20, flom the 
' twelve a Clock Hour-Line, and draw obſcure 
= thro\.th2 Points parallel to the twelve a 
ock, and they ſhall repreſent your Longitude, 
2 Dial is ready for ta deſcribe your Furniture; 
take 2 Map of th Place you defitz co draw 
on gor Dial, and turn the bottom upward, and 
2 the Country, 2 to its r | 
God mT WT * . mw” | 
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